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Annual  Meeting,  1911. 

The  Annual  Ordinary  and  General  Meetings  of  the 
Mining  and  Geological  Institute  of  India  was  held  in  the 
rooms  of  the  Asiatic  Society,  Park  Street,  Calcutta,  on 
Friday,  January  27th,  191 1.  Mr.  Heslop  the  retiring 
President  was  in  the  chair. 

The  following  members  were  present : — 

Messrs.  G.  F.Adams,  C.  T.  Ambler,  J.  B.  Argyle,  A.  E.  Arratoon, 
P.  H.  Ashcroft,  R.  P.  Ashton,  A.  C.  Banerjee,  P.  Briihl,L.  M.Chaudhuri, 
N.  M.  Chaudhuri,  Dr.  L.  L.  Fermor,  Messrs.  H.  G.  Fleury,  W.  Forster, 
A.  Ghose,  H.  G.  Graves.  G.  H.  Greenwell,  H.  H.  Hayden,  S.  Heslop, 
A.  H.  Higby,  W.  Howarth,  Major  F.  C.  Hughes,  Messrs.  L.  A.  Jacobs, 
G.  C.  Leach,  A.  G.  Mackay,  C.  H.  Mc.  Cale,  J.  Mackintosh,  G.  Miller, 
R.  Mitchell,  N.  N.  Mukherjee,  T.  C.  Piggford,  H.  H.  Reynolds,  E.  H. 
Roberton,A.T.  Rose,  A.  Russell,  A.  V.  Sam,  E.  S.  Saunders,  T.  Samson, 
Dr.  J.  H.  C.  Schulten,  Messrs.  F.  M.  Short,  R.  R.  Simpson,  A.  H.  Ward, 
J.  B.  Wardlaw,  and  F.  P.  Williams. 

The  President,  Mr.  Heslop,  declared  the  meeting  open 
and  expressed  his  pleasure  in  seeing  so  large  a  muster  of 
members.  He  then  called  on  the  Honorary  Secretary  to 
read  the  Report  of  Council  for  the  past  year. 
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Mr.  H.  G.  Graves  stated  that  their  Honorary  Secretary 
Mr.  Pringle  had  been  suddenly  called  away,  and  in  his 
absence  he  (Mr.  Graves)  had  temporarily  assumed  the 
post  of  Honorary  Secretary.  He  then  read  the  Report  of 
Council  as  follows : — 

REPORT  OF   COUNCIL. 

The  Council  have  the  honour  to  present  the  Fifth 
Annual  Report  on  the  working  of  the  Mining  and  Geologi- 
cal Institute  of  India. 

2.  During  the  year  there  has  been  a  net  increase  of 
18  in  Ordinary  Members,  8  in  Subscribers,  I  in  Honorary 
Members,  and  a  decrease  of  2  in  Associate  Members  and  2 
in  Associates.  The  following  table  gives  the  numbers 
since  the  Institute  was  started  : 


1906. 

1907. 

1908. 

1909. 

1910 

Patron 

1 

1 

1 

1 

1 

Ordinary  Members 

156 

187 

219 

233 

251 

Associate  Members 

8 

16 

18 

*9 

17 

Associates 

3 

7 

11 

9 

7 

Honorary  Members 

2 

8 

8 

10 

11 

Subscribers 

2 

6 

10 

10 

18 

3.     The  following  list  shows  the  names  and  addresses 
of  those  who  have  joined  the  Institute   during  the  year 

1910  : — 

Ordinary  Members. 

1.  Archdale,  H.,  Mining  Engineer,  Kendwadih  Colliery,  Kusunda, 

E.I.R. 

2.  Argyle,  J.  B.,  Mining  Engineer.     Holder  of  1st  class  Mine  Mana- 

ger's Certificate.      Lodna,  Jharia,  E.I.R. 

3.  Arratoon,  A.  E.  Holder  of  1st  class  Colliery  Manager's  certi- 

ficate of  service.     Manager,  Satpukuria  and  Asansol  Collier- 
ies, Asansol,  E.I.R. 

4.  Beadon,   W.    R.    C,   Mining   Engineer.     F.G.S.     C/o  Messrs. 

King,  King  &  Co.,  Bombay. 
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5.  Beer,  Edwin  J.,  Geologist  to  the  General  Prospecting  Syndicate 

and  Messrs.  Jambon  &  Cie.     F.G.S.     C  o   Messrs.  Jambon 
&  Cie.,  P.O.  Box  in,  Calcutta. 

6.  Bulman,  J.  W.,  Electrical  Engineer.     93,  Clive  Street,  Calcutta. 

7.  Cornbey,  W.     Holder  of  1st  class  Colliery  Manager's  certificate 

under  British  Coal  Mines    Act.     C/o    Sudreadih    Coal    Co., 
P.O.  Nowaghur,  Manbhum. 

8.  Dobbie,    H.,  Mining  Engineer,  Singareni  Collieries,  Yellandu, 

Deccan. 

9.  Emmerson,  Thos.     Holder  of  1st  class  Colliery  Manager's  certi 

ficate    under    British    Coal    Mines  Act.     Nawpara    Colliery. 
Asansol,  E.I.R. 

10.  Gibson,   Tom  S.,  Mining  Engineer.     Holder  of  1st  class  Colli- 

ery   Manager's    certificate.     Sudamdih,    Bhujudih,    B.N.R, 

11.  Hunter,   J.  S.,    Colliery  Manager,  Teetuhnuri  Colliery,  Sijua, 

E.I.R. 

12.  Miller,  J.,  Colliery  Manager,  Sijua  Coal  Co.,  Sijua,  E.I.R. 

13.  Morgans,  G.  E. ,  Consulting  Civil   and  Mining  Engineer.     B.A. 

(Cantab),    A.M.I.C.E.     New  Broad  Street  House,  London, 
E.C. 

14.  Morgans,   H.    M.,   Mining  Engineer.     B.Sc.  (Lond.),  M.I.M.M. 

New  Broad  Street  House,  London,  E.C. 

15.  Munroe,  M.,  Mining  Engineer.     M.I.M.E.,  M.A.I. M.E.     Holder 

of  1st  class  Colliery  Manager's  certificate  under  Indian  Mines 
Act. 

16.  Olivant,    W.  H.,    Engineer,     Shivrajpur     Mines.     Shivrajpur, 

Panch  Mahals. 

17.  Purdy,     R.     M.I.M.E.    Colliery    Manager,     Katras    Colliery, 

Katrasgarh,  E.I.R. 

18.  Reynolds,     H.     H.,     Electrical     and     Mechanical     Engineer. 

M.I.E.E.,  A.M.I.E.E.     12,  Dalhousie  Square,  Calcutta. 

19.  Simmons,  W.,  Mining  Engineer.     M.I.M.E.     Holder  of  1st  class 

English  Certificate  of  competency.     Manager,  Burra  Dhemo 
Colliery,  Sitarampur,  E.I.R. 

20.  Stonor,     W.,    Mining   Engineer.     Superintendent,    Anantapur 

Gold  Mines,  Morriston  P.O.,  S.  India. 

21.  Topham,  W.  H.     Holder  of  1st  class  Colliery  Manager's  certi- 

ficate.    Govindapore  Colliery,  Katrasgarh,  E.I.R. 
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22.  Wardlaw,  J.  B.,  Mining  Engineer.     Holder  of    ist  class  Eng- 

lish certificate.     Bhalgora  Collieries,  Jharia,  EXR. 

23.  Webster,  G.  C,  Mining  Engineer.     Holder  of  ist  class  English 

certificate.     Assam    Railways    &   Trading   Co.,    Ld.,    Mar- 
gherita,  Assam. 

24.  Williams,    F.     Powell,     Electrical    Engineer.     A.M.I.E-E.     1, 

Mission  Row,  Calcutta. 

Also,  the  names  of  Mr.  A.  Krishnaiya,  Rayeggi  Street, 
Nellore,  and  of  Mr.  B.  F.  Macrorie,  Nyounghla,  Burma, 
have  been  transferred  to  the  list  of  Ordinary  Members 
from  those  of  Associates  and  Associate  Members  respec- 
tively. 

Associate  Member. 

1.     Tarlton,  E.  S.,  Engineer.     Sijua,  Manbhum. 

Honorary  Member. 

1.     Greenwell,  A.     F.G.S.     30   &   31,    Furnival  Street,    Holborn, 

London,  E.C. 

Subscribers. 

1.  Burkinshaw,  H.,     Electrical   Engineer.     Co   Messrs.    Siemens 

Bros.,  12,  Dalhousie  Square,  Calcutta. 

2.  Burn  &  Co.,  Ld.,  7,  Hastings  Street,  Calcutta. 

3.  F.  W.  Heilgers  &  Co.,. Chartered  Bank  Buildings,  Calcutta. 

4.  H.  V.  Low  &  Co.,  12,  Dalhousie  Square,  Calcutta. 

5.  Martin  &  Co.,  6  &  7,  Clive  Street,  Calcutta. 

6.  N.  C.  Sircar  &  Sons,  5,  Clive  Ghat  Street,  Calcutta. 

7.  Saunders,    E.    S.,  Electrical    Engineer.    C/o  Messrs.    Siemens 

Bros.,  12,  Dalhousie  Square,  Calcutta. 

8.  Williamson  Magor  &  Co.,  4,  Mangoe  Lane,  Calcutta. 

4.  The  Council  note  with  regret  the  loss  of  three 
members  by  death — Mr.  A.  Whyte  of  the  Potteries,  Rani- 
ganj ;  Mr.  G.  John  of  Kusunda  and  Nyadee  Collieries,  Ku- 
sunda;  and  Mr.  H.  G.  Ambler  of  Dharhara.  Five  Mem- 
bers have  resigned —  Messrs.  W.  1^.  Carey,  E.  R.  George, 
R.  H.  L,ongbotham,  H.  J.  Simpson,  and  R.  G.  D.  Thomas. 


1911.]  REPORT   OF  COUNCIL.  5 

5.  Meetings  of  the  Institute  were  held  as  follows  : — 
Annual  General  Meeting,  Calcutta,  28th  January,  1910. 
Ordinary  General  Meeting,  Jharia,  7th  March,  1910. 
Extraordinary  General  Meeting,  Asansol,  28th  August,  1910. 
Ordinary  General  Meeting,  Asansol,  28th  August.  1910. 

The  Ordinary  General  Meeting  at  Jharia  was  held  for 
the  reading  and  discussion  of  papers  in  conjunction  with  a 
visit  to  the  Sudamdih  Colliery  of  the  Sudamdih  Coal  Co., 
Ld.,  by  the  kind  invitation  of  Messrs.  N.  C.  Sircar  &  Sons. 

6.  At  the  Annual  General  Meeting  the  President  de- 
livered a  Presidential  Address ;  and  at  this  and  the  subse- 
quent meetings  the  following  papers  were  read  and  dis- 
cussed : — 

(a)  History  of  the  Geological  Museum.     By  T.  H.  D.  La  Touche, 

B.A.,  F.G.S. 

(b)  Notes  on  the  Economies  of  Coal  Mining  in  Bengal.     By  H.  A. 

Pritigle,  M.I.M.M.,  F.G.S. 

(c)  Description  of  the  Bye-Product  Coke  Oven  Plant  at  the  E.I. 

Ry.  Collieries,  Giridih.     By  T.  H.  Ward. 

(d)  Draft  Plans  for  a  Panel  System.     By  Glen  George. 

(e)  Proximate    Analyses   and  Calorific  Values  of  Bengal  Coals. 

By  Major  F.  C.  Hughes,  F.C.S.,  A.I.M.M., 
(/)  Mica  in  Nellore.     By  A.  Krishuaiya,  B.A. 

7.  Four  parts  of  the  Transactions  have  been  issued, 
forming  parts  3  and  4,  Vol.  IV,  and  parts  1  and  2,  Vol.  V, 
under  the  editorship  of  the  Honorary  Secretary.  Vol.  IV, 
part  3,  was  issued  to  the  members  on  the  14th  May;  Vol. 
IV,  part  4,  on  the  3rd  August;  Vol.  V,  part  1,  on  the  8th 
September;  and  Vol.  V,  part  2,  on  29th  December,  1910. 

8.  Eight  Council  meetings  have  been  held  during 
the  year  for  election  of  members  and  transaction  of  the 
current  business  of  the  Institute. 

9.  The  Raniganj  Map  Committee  has  continued  its 
work  during  the  year.     Steady  progress  has  been  made 


6  TRANS.    MINING   &   GEOL.   INST.   OF   INDIA.     [Vol.  VI, 

with  the  work,  and  practically  the  whole  of  the  sheets 
have  now  been  sent  in  by  the  members  of  the  Committee 
and  others  to  whom  they  were  entrusted  for  the  rilling  in  of 
the  required  information.  The  thanks  of  the  Committee 
are  accorded  to  the  gentlemen  whose  names  follow  : — 

Messrs.  G.  F.  Scott  and  G.  George     (Bengal  Coal  Co.) 

Mr.  G.  Miller     (Equitable  Coal  Co.,  etc.) 

Mr.  S.  Heslop     (New  Beerbhum  Coal  Co.,  etc.) 

Mr.  J.  Mackintosh     (Messrs.  Heilgers  &  Co.) 

Mr.  A.  H.  Ward     (Eastern  Coal  Co.) 

Mr.  J.  J.  Turnbull     (East  Indian  Coal  Co.) 

Mr.  F.  J.  Agabeg     (Messrs.  Apcar  &  Co.) 

Mr.  C.  H.  McCale     (Damuda  Coal  Co.) 

Mr.  A.  T.  Creet     (Ghusic  and  Masila  Collieries,  Ld.) 

Mr.  J.  Bullock,  Manager,  Shampur  Coal  Co.,  Mugma. 

The  Surveyor  has  been  employed  in  mapping  outcrops 
in  the  Bunbehal-Haripur-Chowkidanga  and  Egarcoor-San- 
ga  Mohal  areas,  and  elsewhere.  At  the  end  of  the  cold 
season  he  will  commence  the  work  of  preparing  the  fin- 
ished sheets. 

Mr.  Harold  Walker,  Assistant  Superintendent,  Geolo- 
gical vSurvey  of  India,  completed  his  field  work  early  in 
the  year,  but  has  paid  short  visits  to  the  coalfield  since 
in  connection  with  the  work  of  correlation.  It  is  hoped 
that  the  Director  of  the  Geological  Survey  will  be  able  to 
give  us  the  benefit  of  his  valuable  assistance  in  the  diffi- 
cult work  of  preparing  the  finished  sheets. 

10.  An  Extraordinary  General  Meeting  was  held  at 
Asansol  on  the  29th  August,  1910,  for  alteration  in  the 
Rules  8  and  9  of  the  Articles  of  Association  regarding  the 
election  of  members  and  Honorary  members.  They  now 
read  as  follows  : — 

(8)  A  candidate  for  election  for  membership  (whether  as  an  Ordi- 
nary Member,  Associate  Member,  Associate  or  Subscriber)  shall  make 
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an  application  to  be  sent  in  to  the  Secretary  in  the  relative  forms  A 
and  B  hereto  respectively  annexed,  and  in  the  case  of  Form  A  (appli- 
cable for  Ordinary  Membership  as  well  as  Associate  Membership)  the 
application  shall  be  countersigned  by  three  Ordinary  Members  recom- 
mending the  candidate.  The  Secretary  shall  thereupon  in  cases  of 
application  under  Form  A .  refer  same  as  soon  as  conveniently  may  be 
to  the  Council,  who  shall  decide  by  a  majority  of  its  members  present 
whether  the  candidate  shall  be  admitted  as  an  Ordinary  or  an  Asso- 
ciate Member  ;  and  if  it  be  decided  that  the  candidate  shall  be  admit- 
ted as  an  Associate  Member,  the  fact  shall  be  communicated  to  him  by 
the  Secretary,  unless  he  has  previously  intimated  that  he  wishes  to  join 
as  an  Ordinary  Member  ;  it  shall  be  optional  to  the  candidate  to  with- 
draw his  application  within  one  week  after  receiving  intimation  from 
the  Secretary  that  he  has  been  admitted  as  an  Associate  Member. 
The  Secretary  shall  send  a  written  announcement  of  his  election  to  each 
candidate  duly  elected,  and  shall  therewith  send  a  copy  of  the  Rules  of 
the  Institute  for  the  time  being  in  force. 

(9)  The  names  of  those  proposed  for  election  as  Honorary  Mem- 
bers shall  be  balloted  for  by  the  Council.  An  Honorary  Member  shall 
not  be  considered  to  be  duly  elected  unless  the  majority  of  votes  are  in 
favour  of  his  election. 

ii.  The  Institute  has  fixed  its  headquarters  at  12, 
Dalhousie  Square,  Calcutta,  where  a  nucleus  of  a  library 
may  be  found  and  every  facility  is  given  to  the  members 
for  the  reading  of  papers. 

12.  The  Indian  Mining  and  Geological  Club,  with  offi- 
ces at  30  and  31,  Furnival  Street,  Holborn,  London,  B.C., 
has  been  founded  to  supplement  in  England  the  work  of 
the  Mining  and  Geological  Institute  of  India.  Ordinary 
or  Honorary  Members  of  our  Institute  can  become  mem- 
bers of  the  Club,  and  the  Council  has  decided  to  forward 
the  subscription  of  those  who  wish  to  join.  The  subscrip- 
tion may  be  sent  with  the  annual  subscription  to  our  own 
Institute.  It  is  hoped  that  all  our  members  will  send  in 
their  adherence. 
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13.  The  prize  offered  by  the  Government  of  India  for 
the  best  paper  read  before  the  Institute  was  awarded  to 
Mr.  A.  Ghose  for  his  valuable  paper  on  "Manganese-ore 
Deposits  of  the  Sandur  State.  " 

14.  The  Institute  delegated  Dr.  L.  h-  Fermor  to  visit 
the  5th  International  Congress  of  Mining,  Metallurgy, 
Applied  Mechanics  and  Practical  Geology  held  at  Dus- 
seldorf,  June  20-23,  I910,  an^  to  visit  the  Brussels 
Exhibition,  where  special  attention  was  paid  to  mining 
machinery  and  the  magnificent  British  chemical  and  pot- 
tery exhibits.  Dr.  Fermor  has  now  in  preparation  a 
report  on  these  subjects. 

15.  The  following  is  the  financial  statement  for  the 
year  1910.  The  revenue  of  the  Institute  for  1910  is  Rs. 
9,976,  the  expenditure  Rs.  7,422-14-4,  leaving  a  balance  of 
Rs.  2,555-1-8.  In  addition  Rs.  750,  the  realisation  of 
entrance  fees,  has  been  credited  to  Capital. 

The  Honorary  Treasurer  then  presented  the  Financial 
Statement  for  the  year  1910.  He  said  they  would  notice 
that  the  year  had  been  a  fairly  successful  one  shewing  a 
balance  carried  forward  of  Rs.  2,555-1-8.  They  would  also 
see  the  general  financial  condition  of  the  Institute  from 
the  balance  sheet  and  they  would  notice  that  there  was  at 
present  over  Rs.  22,000  on  Fixed  Deposit  with  the  National 
Bank,  also  there  was  in  cash  some  Rs.  5,000  with  the 
National  Bank,  and  there  was  another  small  sum  partly 
with  the  Honorary  Secretary  and  partly  with  the  Map 
committee.  In  accordance  with  paragraph  4  of  article  74  of 
the  Indian  Companies  Act,  the  balance  sheet  had  to  be  laid 
before  and  adopted  by  the  members  at  General  Meeting. 

The  President,  in  proposing  that  the  Report  of  Council 
and  the  Financial  Statement  for  the  past  year  be  adopted, 
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said  he  thought  all  would  agree  with  him  that  it  disclosed 
a  very  satisfactory  position  of  affairs.  There  was  a  con- 
siderable increase  of  new  members  while  the  financial 
position  was  entirely  pleasing.  He  would  at  the  same  time 
like  to  refer  to  the  formation  of  the  Mining  and  Geological 
Club  in  London,  which  had  already  been  mentioned  in  the 
Report.  He  had  the  pleasure,  when  at  home  on  short 
leave,  of  being  present  at  its  first  annual  meeting  and  dinner, 
and  took  part  in  the  proceedings.  And  he  was  very  glad 
to  be  able  to  tell  them  that  every  thing  went  off  with  very 
great  success  and  every  thing  promised  for  its  having  a 
successful  career.  He  was  very  glad  to  observe  that  a 
good  many  members  had  already  joined,  and  he  hoped  all 
would  follow  their  example.  He  was  quite  sure  that  when 
members  were  at  home  on  leave  they  would  find  it  a  very 
great  advantage  to  be  a  member  of  the  Club  and  to  enjoy 
its  privileges,  of  which  he  himself  had  had  a  very  pleasant 
experience.  The  motion  was  seconded  by  Mr.  N.  Chau- 
dhuri  and  carried  unanimously. 

The  Honorary  Treasurer  stated  that,  in  addition  to  the 
Balance  Sheet  just  passed,  attention  had  been  drawn  to 
the  fact  that  the  previous  year's  Balance  Sheet  (which 
was  published  in  the  July  number,  Vol.  5,  1910,  of  the 
Contents  of  the  Institute)  should  have  been  treated  in  the 
same  way  last  year— 4.6'.,  it  should  have  been  proposed 
and  seconded  and  adopted  at  the  General  Meeting.  He 
now  asked  them  to  make  up  for  the  omission  of  last  year. 

The  Balance  Sheet  for  the  previous  year  was  accord- 
ingly put  to  the  meeting  from  the  chair,  was  seconded  by 
Mr.  G.  C.  Leach,  and  was  adopted  unanimously. 

The  Honorary  Secretary  then  presented  the  name-list 
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of  all  the  members  of  the  Institute,  of  which  a  copy  was 
printed  and  laid  before  the  meeting.  This  will  be  sent  to 
the  members  separately. 

The  Report  of  the  Prize  Committee  on  the  papers  of 
various  members  was  then  opened  and  read  by  the  Presi- 
dent.    It  was  as  follows:  — 

REPORT  OF    A  MEETING   OF  THE   JUDGING   COMMITTEE 
ON    PAPERS   OF   1910. 

Members  : — Messrs  L/.  L.  Fermor,  H.  G.  Graves,   H.  H.   Hayden, 
H.  A.  Pringle,  and  R.  R.  Simpson. 

The  members  of  the  Committee  have  had  under  consideration  the 
following  papers  read  during  the  year  1910: — 

(a)  History  of  the  Geological  Museum.     By  T.  D.  L,aTouche. 

(b)  Notes  on  the  Economics  of  Coal  Alining  in  Bengal.     By  H. 

A.  Pringle. 

(c)  Description    of   the    Bye-Product   Coke  Oven    Plant  at  the 

E.  I.  R.  Collieries,  Giridih.     By  T.  H.  Ward. 

(d)  Draft  Plans  for  a  Panel  System.     By  Glen  George. 

(e)  Proximate  Analyses  and  Calorific  Values  of  Bengal  Coals. 

By  Major  F.  C.  Hughes. 
(/)     Mica  in  Nellore.     By  A.  Krishnaiya. 

The  members  of  the  committee  have  found  themselves  unanimous 

in  awarding  the  Government  Prize  of  Rs.  500/-  to  Major  F.  C.   Hughes 

for  his  paper  on  "  Proximate  Analyses  and  Calorific  values   of  Bengal 

Coals." 

(Sd.)     R.  R.  Simpson. 

(Sd.)  D.  D.  Fermor. 

(Sd.)  H.  G.  Graves. 

(Sd.)  H.  H.  Hayden. 

(Sd.)  H.  A.  Pringle. 

The  Honorary  Secretary,  on  being  called  upon,  then 
read  out  the  list  of  Officers  and  Council  for  the  forthcoming 
year,  who  had  been  elected  as  the  result  of  the  voting. 
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They  were : — 

President : 
R.  P.  Ashton,  Messrs.  Kilburn  and  Company. 

Vice-Presidents : 
G.  F.  Adams,  Offg.  Chief  Inspector  of  Mines  in  India. 
M.  W.  Travers,  Director,  Indian  Institute  of  Science,  Bangalore. 

Honorary  Treasurer. 
H.  H.  Hayden,  Director,  Geological  Survey  of  India. 

Honorary  Secretary. 
H.  A.  Pringle,  Mining  and  Consulting  Engineer. 

Members  of  Council. 

Thos.  Adamson,  Manager,  Jealgora  Colliery. 

R.  G.  M.  Bathgate,  Manager,  East  India  Coal  Go's  Collieries. 

P.  Bosworth-Smith,  Superintendent,  Tank  Mine,  Kolar  Gold  Fields. 

R.  J.  Browne,  Manager,  Bhowra  Colliery. 

H.  D.  Coggan,  Manager,  Central  India  Mining  Company. 

L.  L.  Fermor,  Superintendent,  Geological  Survey    of  India. 

Major  F.  C.  Hughes,  Assay  Department,  Indian  Mints. 

A.  Mackay,  General  Manager,  Indian  Collieries  Syndicate,  Limited. 

W.  Mc.  Farlane,  General  Manager,  Bengal  Iron  and  Steel  Works. 

G.  Miller,  Manager,  Dishergarh  Collier}7. 

R.  Mitchell,  Manager,  Adjai  Coal  Company. 

E.  H.  Roberton,  Professor  of  Mining,  C.  E.  College,  Sibpur. 

R.  R.  Simpson,  Inspector  of  Mines  in  India. 

A.  S.  Thomson,  Manager,  Lodna  Colliery. 

J.  J.  Turnbull,  General  Manager,  East  India  Coal  Company. 

Past-Presidents. 

Ex-officio  additional  Members  of  Council : — Sir  T.  H.   Holland,   Messrs. 
W.  Miller,  H.  G.  Graves,  S.  Heslop. 

Mr.  Heslop  then  declared  the  election  of  the  officers 
whose  names  had  been  read  out. 
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Mr.  R.  O.  Mitchell  proposed  a  vote  of  thanks  to  the 
President  and  Council  for  the  very  able  and  satisfactory 
way  in  which  they  had  carried  on  their  duties  during  the 
past  year. 

Mr.  A.  H.  Ward,  in  seconding,  said  he  had  great 
pleasure  in  endorsing  all  that  Mr.  Mitchell  had  said. 

If  he  might  be  allowed  to  do  so  at  the  present 
moment,  he  wished  to  make  a  remark  about  the  Mining 
and  Geological  Club  in  the  first  meeting  of  which  their 
President  took  such  a  prominent  part.  Beyond  a  brief 
notice  in  the  <s  Colliery  Guardian,"  he  had  seen  no  report 
of  the  affair,  no  list  of  the  people  that  were  present,  and  no 
report  of  the  speeches  that  were  made  It  seemed  to  him 
that  two  or  three  of  the  speeches  that  were  made  on  that 
occasion  were  particularly  worthy  of  record.  He  would 
not  say  anything  about  them  at  the  present  time  because 
the  gentlemen  who  made  those  speeches  happened  to  be  in 
the  room.  But  he  thought  it  would  be  interesting  at  least , 
if  nothing  more,  if  a  proper  record  was  kept  of  these 
meetings  in  IyOndon,the  list  of  members  who  attended  the 
dinners,  and  a  verbatim  report  of  the  speeches.  He  was 
hopeful  that  the  Mining  and  Geological  Club  in  conjunction 
with  the  Mining  and  Geological  Institute  of  India  would 
be  the  means  of  promoting  an  esprit  de  corps  amongst  the 
mining  men  in  India.  He  thought  some  of  them  would 
agree  with  him  that  that  spirit  was  lamentably  lacking 
amongst  them  in  the  past,  and  unless  he  misread  the  signs 
of  the  times,  he  thought  that  the  mining  profession  in  this 
country  at  the  present  moment  was  suffering  for  that 
reason.  (Some  notes  on  the  Club  are  printed  in  an 
appendix  in  Transactions,  vol.  vi,  pt.  2.) 

The  President,  in  responding,  thanked  them  all  heartily 
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on  behalf  of  himself  and  the  members  of  Council  for  their 
very  cordial  vote  of  thanks.  He  would  specially  like  to 
mention  that  the  Council  had  spared  no  pains  and  their 
Honorary  Secretary  had  worked  hard  and  zealously  in  the 
best  interests  of  the  Institute.  He  was  only  sorry  that 
Mr.  Pringle  could  not  be  present  to-day,  he  being  out  of 
Calcutta  and  therefore  unavoidably  absent. 

Mr.  Wilson,  their  Honorary  Treasurer,  resigned  his 
office  on  his  departure  for  England  a  few  months  ago,  when 
Mr.  Hayden  very  kindly  took  up  his  duties,  and  they  now 
had  to  welcome  him  (Mr.  Hayden)  as  their  duly  elected 
Honorary  Treasurer  for  the  ensuing  year. 

On  congratulating  Mr.  Ashton  on  his  election  to  the 
Presidentship,  he  should  also  congratulate  the  members 
themselves  on  the  excellent  choice  they  had  made,  for  he 
was  quite  sure  that  with  Mr.  Ashton' s  personal  influence 
and  wide  experience,  the  Institute  would  enjoy  a  pros- 
perous year.  It  now  only  remained  for  him  to  vacate  the 
presidential  chair  and  to  ask  Mr.  Ashton  to  take  his  place. 

Mr.  R.  P.  Ashton,  on  taking  the  chair,  said  they  had 
done  him  a  great  honour  in  electing  him,  and  he  was  very 
grateful  to  Mr.  Heslop  for  the  kind  remarks  he  had  just 
made. 

The  President  (Mr.  Ashton)  then  read  his  address. 


Presidential  Address. 

BY 

R.   P.  Ashton. 

The  day  before  I  left  England  to  return  to  this 
country  I  received  by  telegram  the  honour  of  your  Com- 
mittee's invitation  to  submit  my  name  for  election  as 
President  of  this  Institution.  I  had  not  much  time  for 
hesitation,  especially  as  our  determined  friend  and  First 
President  Sir  Thomas  Holland  was  with  me  when  your 
invitation  arrived.  Still  I  did  hesitate.  Sir  Thomas 
compared  himself,  in  his  first  address,  to  one  of  the 
"  Theoroi  "  who  looked  on  at  the  games  of  ancient  Greece. 
I  have  more  reason  to  doubt  of  my  right  to  the  position 
which  you  have  given  to  me,  but  that  very  fact  makes 
the  honour  you  have  done  me  the  greater,  as  you  have 
allowed  my  interest  and  enthusiasm  to  overbalance  the 
obvious  weakness  in  my  qualification. 

However  I  accepted,  and  the  day  after  my  telegram 
I  crossed  France  with  considerable  addition  to  my  excess 
luggage  in  the  form  of  the  proceedings  of  the  Institute 
from  the  start,  and  other  suggestive  literature,  from  the 
able  pens  of  Sir  Thomas  Holland,  Dr.  Fermor,  the  Chief 
Inspector  of  Mines,  and  others,  all  sent  me  by  Mr. 
Greenwell  from  the  Indian  Mining  Club  at  the  Guardian 
office. 

This  literature  gave  me  entertainment  on  the  voyage 
and  served  to  condense  the  nebulous  thoughts  that  were 
floating  about  in  my  head  and  precipitate  them  on  this 
paper.     I   mention   the   circumstance   as  illustrating  the 
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uses  — and  it  is  my  fault  if  it  does  not  illustrate  the 
advantages — which  this  club  gives  to  the  Anglo-Indian 
in  England  who  is  interested  in  mining  problems  in 
India. 

To  those  of  you  who  have  not  had  any  opportunity 
to  re-read  our  proceedings  of  the  past,  it  may  be  useful  to 
mark  the  termination  of  our  first  lustrum  by  a  brief  review 
of  what  my  predecessors  have  said,  and  of  what  we  set  out 
to  do,  and  what  progress  we  have  made,  before  I  proceed 
with  my  humble  original  contribution. 

The  Objects  of  the  in-     I11  his  inaugural  address  Sir  Thomas 
stitutc-  Holland    said   that   the   aims   of    the 

Institute  were — 

(i)  To  combine  theoretical  science  and  practical 
art, — a  combination  which  is  such  a  marked 
characteristic  of  Sir  Thomas  himself. 

(2)  The  Institute  was  to   do  its  part   to    assist   the 

working  miners  to  profit  by  the  discoveries 
made  by  science. 

(3)  It  was  to  check  the  irresponsible  mining  expert 

in  a  way  that  no  Government  Institution  could 
effect  a  check. 

(4)  By  mutual  education  it  was  to  prevent  the  waste 

of  mineral  deposits. 

(5)  Among  the  general  and  more  specific  aims  it  was 

to  accomplish  the  re-survey  of  the  Raneegunge 
field  by  the  aid  of  the  members  who  lived  and 
worked  in  that  field. 

(6)  And  generally  it  was  to  help  towards  the  utiliza- 

tion in  India  of  the  minerals  dug  in  India. 

In  regard  to  the  combination  of  theory  and  practice, 
our  membership  shows  that  the  aim  has  been  achieved,  for 
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I  see  that  among  a  total  membership  which  has  now  risen 
to  270  there  are  the  following  : — 

Interested  in  Coal  Mining  about     180 

Gold,  Manganese  and  Copper  . .        22 

Geological  Department     1 
Mines  Department  ~ 

Assay  Department  | 

Sibpur  College  J 

Mining  and  Metallurgical  indus- ) 
tries  prospectors  and  assayers  j 
We  have  253  Ordinary  members. 
17  Associate  members. 
6  Associates. 
16  Subscribers. 

As  to  the  utilisation  of  the  discoveries  of  science  I 
am  sure  that  all  our  members  will  admit  that  they  have 
received  mutual  benefit  by  being  brought  into  touch  with 
our  scientific  brethren,  and  that  their  work  has  been 
made  more  interesting  in  as  far  as  they  have  learnt  from 
the  men  of  science  to  read  the  fascinating  story  which  is 
written  on  the  stones  among  which  they  work.  I  hope 
that  those  scientific  brethren  who  descend  from  the  rarified 
air  of  the  heights  in  which  they  live  to  those  levels  where 
we  toil,  have  also  received  some  return  above  the  virtue 
that  is  its  own  reward. 

Whether  the  Institute  has  had  any  chastening  effect 
on  the  irresponsible  "Expert"  is  more  difficult  to  prove, 
but  there  is  no  room  in  an  Institution  like  this  for  the 
charlatan  to  live.  Iyight  and  fresh  air  kill  him.  The  free 
exchange,  and  the  submission  to  one  another,  of  ideas, 
give  us  both. 

There  is  no  question  in   my  mind  that  mining  has 
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improved  a  great  deal  in  Bengal  in  the  last  few  years. 
Conscious  as  we  are  of  one  another's  defects  in  this 
respect,  the  very  consciousness  spurs  each  to  new  efforts 
with  the  result  that  the  frightful  waste  of  coal  is  checked. 
Sir  Thomas  Holland  told  us  in  his  inaugural  address  that 
a  20  ft.  seam  must  have  taken  at  least  ten  thousand  years 
in  formation.  In  the  Jherriah  field  there  are  6,ooo  feet  of 
coal  measures  left  to  us  containing  about  200  ft.  of  coal, 
and  the  mind  is  lost  in  the  thought  of  the  ages  that  were 
required  to  fill  this  vast  store-house  of  energy  for  the  use 
of  man.  We  have  often  heard  people  express  a  dislike  to 
cut  down  an  ancient  tree;  they  call  it  il  the  growth  of 
centuries."  We  condemn  the  Mahommedan  spoilers  who 
injured  the  hoary  pyramids ;  but  the  ancient  tree  is  but 
the  grass  of  yesterday^  the  pyramids  hardly  more  durable 
than  a  mining  village  in  comparison  with  those  deposits 
which  are  entrusted  to  you  to  make  the  best  use  of.  A 
P3^ramid  can  be  rebuilt,  a  new  tree  can  be  sown,  but 
excepting  the  salt  of  the  Sambhar  Lake,  and  the  saltpetre 
of  Behar,  for  information  as  to  the  origin  of  which  we  are 
indebted  to  our  scientific  members,  none  of  the  minerals 
with  which  you  deal  can  be  renewed  while  this  world  lasts. 
The  fifth  point  refers  to  the  map,  and  I  believe  good 
progress  is  being  made.  There  are,  however,  others  here 
who  can  give  more  information  than  I  can.1 

Towards  the  realisation  of  the  sixth  aim  we  have  first 
'    „  r     to   record  the  near  completion  of  the 

The      Utilization      or 

Indian    Minerals      in     Tata  Scheme.     Messrs.  Tata  and  Sons 

India. 

have  shown  their  country  how  to  cul- 


1  Almost  all  the  necessary  material  has  now  been  collected  by  Messrs.  Simpson 
and  Walker,  with  the  collaboration  of  th(e  local  Managers.  The  information  ob- 
tained is  in  process  of  being  incorporated  into  the  maps,  which,  together  with  a 
report,  should  be  completed  by  the  middle  of  the  current  year. 
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tivate  the  Swadeshi  idea  "without  the  aid  of  silly  and  crim- 
inal boycott.  The  bye-product  coking  plant  at  Giridih 
is  another  development  that  has  come  to  stay,  and  though 
growth  is  slow  there  is  movement  in  other  directions.  The 
chart  compiled  from  Messrs.  Holland  and  Fermor's  review 
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of  the  mineral  production  of  India  shows  a  satisfactory  line 
of  development  in  the  internal  coal  trade.  It  is  to  be 
hoped  that  in  the  future  it  may  be  possible  to  show  similar 
charts  of  progress  in  other  industries. 

How  great  is  the  need  of  such  development  is  proved 
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The  relative  consumption  of  Foreign  and  Indian  Coals  on  Indian 
Railways  during  the  25  years  1884  to  1908. 
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by  Sir  Thomas  and  Dr.  Fermor  on  page  14  of  their  quin- 
quennial review  where  they  show  that  the  value  of  im- 
ports of  the  products  of  minerals  amounts  to  17J  millions 
annually.  This  figure,  however,  understates  the  case,  for 
to  it  has  to  be  added  the  value  of  iron  bars  and  pig,  alum, 
copper,  brass,  soda  salts,  building  material  and  cement, 
bringing  the  total  to  about  ^30  million. 

The  present  practice  of  digging  Manganese,  Bauxite 
and  Mica  in  India  for  export,  as  phosphates  are  dug  from 
Christmas  Island,  ought  to  cease.  Christmas  Island  has 
neither  land  nor  population,  and  it  is  right  to  remove  its 
wealth  to  the  place  where  it  can  do  good ;  but  India  has  land 
and  population,  and  if  raw  materials  are  merely  exported 
the  country  gets  little  benefit.  It  is  like  using  steam  in  a 
simple  high-pressure  engine,  as  compared  with  its  use  in  a 
Compound  with  an  exhaust  turbine.  If  you  let  3^our 
minerals  be  carried  away  the  country  becomes  like  a  farm 
where  the  hay  is  carried  away  and  the  ground  gradually 
impoverished.  Graze  it  with  your  own  stock  and  it  in- 
creases in  value  every  year.  Moreover,  Sir  Thomas  Hol- 
land has  shown  us  how  danger  results  from  this  simplicity 
in  the  excessive  fluctuations  of  prices  which  are  solely  con- 
trolled by  foreign  markets. 

Our  few  Indian  members  have,  I  am  sure,  taken  to 
heart  the  advice  given  by  Mr.  Mookerjee,  who  is  a  man  of 
action  himself,  in  his  recent  address,  an  extract  from  which 
is  laid  on  the  table  and  will  appear  in  an  appendix. 

In  a  second  admirable  address  Sir  Thomas  further 
elaborated  his  views  of  the  aim  of 
and  Ypplkd  Sde°ncePure  the  Institute  and  of  the  relation- 
ship of  pure  to  applied  science. 
Sir  Thomas  warned  members  against  being  secretive. 
The  record  of  the  papers  submitted  to  the  Institute  and 
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the  discussions  to  which  they  have  led  show  how  far 
this  advice  has  been  acted  on.  I  think  that  this  inter- 
course has  helped  to  prove  that  knowledge  and  experience 
are  like  money,  and  of  most  use  when  they  are  current  and 
exchangeable. 

Going  to  Carlyle  and  Huxley  for  his  text  Sir  Thomas 
dwelt  on  the  saying  of  the  one,  "  The  end  of  man  is 
action  not  thought  "  ;  of  the  other,  ' '  Utility  is  not  merely 
the  pursuit  of  praise  and  pudding,  but  the  elimination 
of  erroneous  ideas." 

Three  years  ago  the  result  of  the  so-called  Education 
System  of  India  was  not  so  clearly  seen  as  it  is  now.  In 
the  light  of  what  has  happened  since,  I  advise  you  to  read 
again  what  your  then  President  said  about  the  work  in  re- 
lation to  Education  which  comes  within  the  Institute's 
scope,  and  I  shall  revert  to  this  subject  later. 

At  our  third  annual  meeting  Mr.  William  Miller  gave 
us  a   most  interesting  history  of  the 

The  Coal  Industry.  °  / 

development  of  the  coal  industry, 
and  of  the  difficulties  with  which  we  have  had  to  contend 
in  teaching  agricultural  and  jungle  tribes  to  be  miners. 
He  recounted  the  problems  of  the  past  and  foretold  the 
greater  ones  of  the  future,  which  must  arise  from  the  grow- 
ing complication  of  modern  mining. 

In  1909  Mr.  Graves  gave  us  the  history  of  the  Patent 

Office  in  India,  and  the  development 

Development  of  Inven  ?     .  ,.  ,  ,         .      ,  ,. 

ti0ns  or    invention    and    mechanical    appli- 

ances, and  his  theme  brought  him  to 
the  same  subject  as  his  predecessor;  he  referred  to  "  the 
hoary-headed  anachronism  that  cheap  labour  is  cheaper 
than  labour-saving  machinery."  "  The  Indian,"  said  Mr. 
Graves,  "  does  not  invent ;  he  prefers  to  follow  custom." 
It  is  necessary  to  establish  a  ((  custom  "   before  he  is  com- 
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pletely  trustworthy.  Mr.  Graves'  comparison  of  manual 
labour  and  mechanical  appliances,  however,  presupposes 
that  the  labour  is  steady  and  trained  ;  if  it  is  uncertain  and 
undisciplined,  the  comparison  fails. 

Mr.  Heslop  gave  us  a  brief  history  of  Indian  Mining 
from  the  time  of  Megasthenes  to 
of  to-daymng  r°  cms  the  present  day.  He  too  comes  back 
to  the  labour  question,  the  habits 
and  predilections  of  the  aboriginal  tribes,  the  requirements 
arid  dangers  of  deeper  mines,  and  the  increased  danger  of 
fire-damp.  The  Chief  Inspector  of  Mines  in  his  last  report 
states  that  electric^  has  been  introduced  into  13  groups  of 
coal  mines.  We  know,  however,  that  what  we  coal-owners 
are  doing  is  child's  play  to  what  the  Mysore  mines  have 
done,  and  I  wish  we  could  elicit  some  papers  from  this 
quarter  on  the  subject. 

I  am  not  competent  to  deal  with  mining  problems  or 
geological  theories,  but  the  consideration  of  these  five  able 
addresses  has  led  me  to  address  you  to-day  on  some  of 
the  sociological  objects  of  our  Institute  which  come  within 
the  scope  of  the  man  in  the  street,  and  I  propose  to  deal 
with  them  under  the  heads  of — 

Sanitation  and  the  responsibilities  of  mine-owners  to 
their  workmen. 

The  educational  value  of  the  Institute  in  the  Indian 
social  system. 

I  advisedly  deal  with  sanitation  first,  for  just  as  we 
endeavour  to  secure  the  health  of  our  children  before  we 
see  to  their  teaching,  so  it  is  the  duty  and  advantage  of 
employers  to  see  that  the  bodily  condition  of  their  work- 
people is  assured  before  they  try  to  organise  and  train 
them  ;  j  ust  as  it  ought  to  be  the  duty  of  Government  to 
see  to  the  bodily  health  of  their  subjects  before  they  try  to 
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polish  their  intellect.  If  the  Government  of  India  had 
recognized  this  truth  earlier  we  might  have  been  spared  a 
great  deal  of  our  recent  political  troubles.  I  would  rather 
have  seen  a  Minister  for  Sanitation  appointed  to  the  Coun- 
cil than  a  Minister  for  Education,  were  it  not  that  the 
present  educational  chaos  requires  straightening  up. 

The  Bill  for  the  sanitation  of  the  Bengal  Coal  Districts 
is  a  step  in  the  right  direction,  and  I  am 
Bena  aitary  Measures  in  sure  I  voice  the  feelings  of  all  our  coal- 
mining members  in  expressing  thanks 
to  the  Government  of  Bengal  for  what  it  is  doing  in  respect 
to  this.  And  in  this  connection  I  wish  to  call  your  attention 
to  the  fact  that  four  great  sanitary  measures  of  the  first  im- 
portance have  been  inaugurated  or  advanced  under  the 
wholesome  administration  of  Sir  Edward  Baker  and  are  now 
receiving  the  attention  of  his  Government,  viz.,  The 
Calcutta  Improvement  Scheme,  the  Coal  District  Sanitation 
Bill,  the  Coal  District  Water-supply,  and  last  but  most 
important  of  all,  the  Malaria  Commission. 

Of  these  great  practical  measures  which  are  of  so 
much  more  importance  to  the  world  than  the  silly  politi- 
cal questions  to  which  men  give  such  time  and  energy,  I 
understand  that  the  first,  which  has  been  so  many  years 
in  debate,  is  about  to  take  shape.  The  second,  which  was 
drawn  in  special  view  of  the  requirements  of  Bengal  which 
turns  out  eleven-twelfths  of  the  whole  output  of  coal  in 
India,  is,  I  am  told,  awaiting  reply  from  the  Mining  Asso- 
ciation. A  survey  in  respect  of  water-supply  has  been 
organized,  and  I  hear  it  will  be  possible  to  lay  several 
alternative  schemes  before  the  Committee  at  the  end  of 
February.  In  respect  of  the  fourth  measure,  a  special 
Deputy  Sanitary  Commissioner  has  been  appointed  for  the 
systematic  inspection  of  the  area,  while  a  Committee  has 
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been  appointed  for  the  supervision  of  his  investiga- 
tions. 

An  experiment  in  the  free  distribution  of  quinine  to 
Government  servants  is  being  tried  by  Government,  and 
Railway  Companies  have  been  asked  to  do  the  same,  and 
if  Mine  owners  can  be  persuaded  to  try  the  same  experi- 
ment in  districts  where  they  are  troubled  with  malaria,  it 
would  undoubtedly  be  very  beneficial.  Quinine  is  now  so 
cheap  that  such  an  experiment  can  be  made  at  a  low  cost, 
and  if  the  effects  are  carefully  noted  the  information 
obtained  would  be  of  value  to  the  whole  community. 

I  now  proceed  with  my  subject,  which  I  divide  into 

four  heads  :  — 

Drainage, 

Water-supply, 

Housing, 

Conservancy, 

and  under  each  of  these  heads  there  is  a  scope  for  papers 
or  for  a  future  presidential  address,  and  I  especially  invite 
the  attention  of  those  of  our  members  who,  like  myself, 
are  not  scientific  or  engineering  experts,  to  these  homely 
subjects,  which  are,  or  should  be,  daily  studied  by  each  of 
us  in  our  own  lives,  in  their  application  to  the  primitive 
people  whom  we  attract  from  their  forests  to  our  Mines. 

The  first  care  of  the  management  of  a  Company  is  to 
protect  its  corporate  being.  Misdirected  philanthropy  may 
be  as  dangerous  as  those  speculators  who  sometimes  invade 
its  body,  raise  it  to  fever  heat,  and  leave  it  exhausted  when 
it  is  purged  of  them,  even  if  they  do  not  bring  its  existence 
to  an  end. 

No  one  has  a   right  to  develop  his  theories,  or  fads 

True  Philanthropy      YOU    maY     Cal1     them'     at     the     C0St    °f 

must  be  well  thought  out.     other  people's  money.     A  witty  mem- 
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ber  of  Parliament  said  in  regard  to  the  recent  action  of 
Government  in  regard  to  opium,  <(  Self-righteousness  is  our 
own:  the  money  cost  is  that  of  others."  That  accusa- 
tion must  be  avoided. 

If  it  can  be  shown  that  in  the  observance  of  those 
matters  on  which  I  will  touch,  you  increase  the  health  of 
the  people  in  your  charge  and  do  a  lasting  service  to  man- 
kind, neglect  becomes  criminal.  I  must  ask  you  to  excuse 
the  didactic  note  in  what  follows,  for  in  all  that  X  say 
I  feel  that  I  speak  for  all  the  thoughtful  men  in  our 
Institute,  the  Government  Inspectors,  and  leading  mining 
Engineers,  from  whom  I  have  learnt  and  whom  I  have  no 
pretension  to  teach.  I  express  in  particular  my  acknow- 
ledgments to  Mr.  Hayden,  and  notably  to  Dr.  Haffkine,  with 
whom  I  have  had  many  interesting  talks,  and  who  collected 
for  me  books  which  deserve  far  more  study  than  I  have 
been  able  to  give. 

I  have  spoken  of  the  respect  due  to  the  mineral  stores 
, „  . .  of  the  ages,  and  I  hardly  need  remind 

Danger  oi  Epidemics. 

you  similarly  that  in  our  dealings 
with  those  interesting  peoples,  the  Sonthals,  Kols,  Bhou- 
ries  and  others,  we  are  dealing  with  the  ancient  posses- 
sors of  the  country,  in  comparison  with  whose  tenure  the 
Aryan  Hindoo  is  an  intruder  of  last  month  as  the 
Mahommedan  is  of  last  week,  and  ourselves  of  yesterday. 
These  folk  who  live  a  semi-nomadic  life  in  their  jungles, 
where  they  have  been  accustomed  to  move  from  site  to 
site  to  escape  epidemic  or  famine,  are  by  us  concentrated 
in  fixed  villages.  Naturally  when  epidemic  breaks  out 
away  they  go,  and  silent  mines  and  deserted  wharves  are 
the  result,  with  terrible  loss  to  all  of  us.  Even  more  fatal 
than  epidemics  are  unwholesome  conditions  inasmuch  as 
they  do  not  attract  the  same  attention.     In  fact,  in  the 
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causes  of  loss  of  life  those  which  are  least  serious  in  their 
total  result  usually  attract  more  attention.  Government 
rightly  maintains  a  strong  organization  to  deal  with  acci- 
dents, though  these  cause  under  200  deaths  yearly.  It 
takes  great  interest  in  epidemics  which  carry  off  thousands, 
but  those  conditions  which  lead  to  loss  of  thousands  by 
death  and  to  tens  of  thousands  of  half-wasted  lives  are  apt 
to  be  overlooked,  though  as  I  have  said,  we  are  now  grate- 
ful to  the  Government  of  Bengal  for  the  legislation  and 
the  comprehensive  water-supply  scheme  which  they  have 
now  in  their  Secretarial  Workshops  and  for  their  research 
into  the  malaria  scourge. 

These  tribes  have  learnt  none  of  the  lessons  of  how  to 
live  in  fixed  and  large  communities, 

Water-supply. 

and  all  have  to  be  taught.  They  are 
brought  away  from  the  pure  streams  and  springs  of  their 
native  hills,  and  it  is  barbarous  so  to  bring  them  unless 
provision  is  made  to  replace  the  water  which  is  life  to  them. 
Firth  prefaces  an  admirable  book  with  the  remark,  ccThe 
supply  of  wholesome  water  in  sufficient  quantity  is  a 
fundamental  sanitary  necessity."  There  are  various 
methods  of  attaining  it:  filtering,  chlorine,  boiling,  and 
the  use  of  ultra-violet  electric  rays.  He  gives  figures  to 
prove  that  within  certain  limits  a  man's  power  for  work 
depends  upon  his  supply  of  water.  How  often  may  it  not 
happen  that  men  whom  we  think  lazy  or  incapable  are 
really  suffering  from  this  want.  Several  Companies  have 
made  efforts  to  give  their  workmen  pure  water.  I  have 
appended  to  this  paper  plans  showing  the  water-works 
carried  out  by  two  Companies  which  respectively  supply 
300,000  and  150,000  gallons  daily  not  only  to  their  work- 
people for  drinking  and  bathing  but  to  the  boilers  of  the 
collieries. 
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I  also  exhibit  a  photograph1  of  a  stream  of  water 
brought  to  the  surface  by  a  compressed  air-lift,  a  system 
that  has  many  advantages  in  some  localities.  This  bore 
was  put  down  by  my  firm,  and  Mr.  Oakley  who  superin- 
tended it  has  been  good  enough  to  write  a  Note  on  the 
subject  which  I  have  submitted  to  the  Committee  and 
which  is  now  on  the  table.  I  also  direct  your  attention 
to  an  extract  from  a  manual  on  Hygiene  by  Mr.  J.  A.  Jones, 
which  will  be  of  special  interest  to  our  Indian  members  as 
showing  the  immense  importance  attached  to  this  question 
by  early  Indian  legislators. 

I  leave  this  subject  with  a  parting  warning  with  res- 
pect to  filters.  If  not  carefully  watched  a  filtei  may  be- 
come a  danger.  In  a  recent  epidemic  that  brilliant  and 
devoted  scientist,  Dr.  Haffkine,  traced  the  evil  to  the  very 
filter  that  was  designed  to  prevent  it,  and  enabled  steps 
to  be  taken  to  prevent  a  recurrence  of  the  evil. 

Closely  allied  to  water-supply  is  drainage,  for  if  you 
bring  a  lot  of  water  into  a  village  you 

Drainage. 

must  either  absorb  it  or  take  it  out. 
With  a  view  to  the  former  I  have  sent  trees  mostly  of  the 
Ficus  family  to  be  planted  by  each  drinking  fountain  in 
the  hope  that  these  will  carry  up  into  their  broad  leaves 
the  surplus  water  and  at  the  same  time  give  to  the  villa- 
gers those  cool  shades  that  are  so  grateful  in  the  hot 
weather.  At  the  same  time  I  should  advise  you  to 
avoid  the  Peepul  for  its  seed  gets  everywhere  and  injures 
buildings,  while  the  prejudices  of  the  villagers  prevent 
your  dealing  with  the  tree  as  you  would  wish.  Douglas 
Galton  says  that  trees  have  been  proved  to  attain  their 
maximum  temperature  after  sunset.     Their  presence  not 

i   Reprint  of  the  photograph  is  given  in  the  Note  referred   to   and  printed  in 
vol.  vi,  pt.  2,  of  the  Transactions. 
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only  makes  the  night  warmer  and  day  cooler,  but  lowers 
Summer  temperature  and  raises  that  of  Winter.     Then  if 
you  excavate  for  brick-making  or  for  mud  for  huts,  take 
care  that  your  borrow-pits  are  well  chosen,  and   if  they 
cannot  be  filled  up,  make  them  continuous  drains  so  as  not 
to  harbour  stagnant  water  where  the  malaria  mosquito  can 
breed.      Every  tiny  hole  in  the  ground,  every  potsherd, 
every  broken  casting  that  may  hold  a  gill  of  water  may  in 
the  rains  become  a  breeding  place  for  mosquito  and  a  cen- 
tre for  the  propagation  of  disease.      The  pit  water  from 
the  Mines  is  all  of  use  if  properly  treated,  and  of  danger  if 
neglected.     Such  a  perennial  irrigation  in  the  arid  season 
has  a  potential  value  for  horticulture,   agriculture,  and 
arboriculture  as  great  as  its  power  of  evil  if  allowed  to 
stagnate.      Roughly    speaking    4   gallons   per    minute    of 
waste  water  will  irrigate  one  acre.     In  this  country  where 
the  P.W.D.  and  Railway  Department,  which  ought  to  know 
better,  leave  on  each  side  of  every  new  road  and  railway 
a  long  succession  of  divided  borrow-pits,  each  full  of  stag- 
nating water  and  mosquito   larvae,  I  cannot  too  strongly 
urge   you    to    do    otherwise :  do  not  follow  a  vicious  ex- 
ample.    We  shall   do  good  to  ourselves,  and  who  knows 
whether  our  influence  may  not  one  day  leaven  those  depart- 
ments which  have  done   so  much  harm  to  the  health  of 
Lower  Bengal.     Let  us  do  our  duty  in   our  own  radius  in 
this  respect,  and  we  shall  help  to  the  regeneration  of  this 
whole  continent  in  which  during  the  last  14  years  over  six 
million  people  have  died  of  plague,  and  many  millions  more 
of  malaria.    We  shall ,  moreover ,  help  in  the  great,  aim  which 
is  being  carried  on  by  the  Americans  in  Panama,  by  the 
British  in  Africa,  by  the  French  in  Siam,  and  other  nations 
elsewhere,  of  making  the  Tropics  habitable  by  more  highly 
developed  races  of  mankind,  an  aim  of  inestimable  impor- 
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tance  to  the  future  of  the  human  race  which  in  many  places 
is  already  overcrowded. 

I  hope  that  to-morrow  those  of  you  who  come  to  the 
Zoological  Gardens  will  visit  the  rep- 

Value  of  Fish.  .  ...       ,"  ..  .,  .  r 

tile  house  and  see  the  acquanum  ol 
little  fish  called  "Millions,"  from  the  Barbadoes,  which  live 
in  shallow  pools  and  at  the  edges  of  ponds  and  feed  on 
mosquito  larvae.  I  append  to  my  address  a  Note  by 
Mr.  Basu  on  the  subject  of  these  fish  and  of  fish  that 
perform  similar  functions  in  India. 

For  houses  there  is  nothing  so  cool  as  mud  huts  and 

thatch,    but    such    soon    get    out    of 

Housing.  .  1 

repair,  unless  we  can  get  the  villa- 
gers to  repair  them  themselves.  The  Kola  tiles  are  hot 
and  soon  go  to  pieces.  There  are  excellent  tiles  on  the 
market,  but  they  are  costly,  and  I  think  experiment  points 
to  brick-arched  roofs  as  in  the  end  combining  the  greatest 
advantages  of  comfort,  coolness,  economy  in  first  cost  and 
upkeep.  Small  verandahs  give  extra  shade  in  fresh  air 
and  opportunities  for  cooking-stoves  outside  the  living 
rooms,  but  these,  I  fear,  are  not  much  used.  I  submit 
photographs  of  those  built  at  the  Indian  Colliery  Syndi- 
cate and  Raneegunge  Coal  Association.  It  would  be  most 
interesting  and  useful  if  members  would  send  in  their 
various  schemes  for  economical  and  attractive  dwellings. 
The  site  for  houses  is  even  more  important  than  their 
design;  the  nature  of  the  sub-soil,  the  fall  of  the  ground, 
are  all  matters  for  investigation  before  the  humblest  hut 
is  built. 

Then  there  are  questions  of  Market  Shops  and  Food- 
supplies, — all    debatable    and     worth 

Other  questions. 

studying,— Burning      Ghats,      Burial- 
grounds,  Hospitals  and  Dispensaries.     I  recently  spent  an 
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hour  in  the  Town  Planning  Exhibition  at  Burlington 
House  and  gazed  with  awe  at  the  great  schemes  there 
portrayed,  where  millions  of  pounds  are  involved.  It  is 
not  given  to  us  to  deal  with  such  majestic  problems,  but 
no  less  important  in  relation  to  our  smaller  spheres  are 
those  problems  which  a  small  Indian  bustee  affords. 

Finally,  I  deal  with  Conservancy.  In  their  jungles 
nature  deals  effectively  with  this  prob- 

Conservancy.  . 

lem,  but  directly  you  congregate 
people  in  villages  you  have  to  replace  the  work  of  nature 
by  your  own  arrangements.  If  the  country  gets  fouled, 
building-sites  and  water-supplies  become  fouled  also,  and 
the  only  way  to  prevent  this  is  to  make  every  individual 
do  his  share  in  keeping  it  clean. 

I  think  the  big  Companies  recognize  this,  but  there 
are  Mining  villages  which  are  still  a  disgrace  and  a  danger 
to  their  labourers.  As  representing  an  effort  in  the  right 
direction,  I  have  appended  a  photo  of  a  latrine  and  septic 
tank  erected  by  Messrs.  Bird  &  Co.  When  this  was  first 
erected  people  did  not  generally  resort  to  it,  but  the  number 
gradually  increased,  and  now  it  is  used  to  its  limit. 
Conservancy  above  ground  suggests  that  below,  and  you 
are  all  aware  of  the  seriousness  of  this  problem ,  especially 
when  workers  go  to  the  mines  for  24  hours  at  a  time. 
Ankylostomiasis  has  existed  for  years  in  India  ;  are  we 
to  let  it  invade  our  mines  ?  If  we  are  to  keep  it  out,  we 
must  keep  our  Mines  purer  than  they  are. 

Associated  with  this  question  is  that  of  bathing. 
The  Indian  of  all  classes  is  naturally 

Bathing-places.  . 

clean,  and  cleanliness  is  essential  to 
his  health,  vigour,  and  comfort.  Just  as  it  is  cruel  and 
stupid  to  expect  him  to  live  without  drinking  water,  so  it 
is  cruel  and  stupid  not  to  afford  him  the  chance  to  keep 
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himself  or  herself  clean,  and  washing- places  with  pure  water 
should  be  provided  near  every  Mine  opening. 

We  talk  glibly  of  applied  science  ;  our  aim  is  to  prac- 
tise applied  philanthropy.  Not  philanthropy  at  the  cost 
of  other  people's  money,  but  a  philanthropy  that  will  earn 
its  own  dividends.  It  may  not  be  known  to  you  that  22 
years  ago,  when  local  self-government  excited  enthusiasm 
of  the  nature  that  has  recently  been  excited  by  the  in- 
creased Councils,  the  Home  Department  of  the  Govern- 
ment of  India  issued  a  resolution  that  plans  and  estimates 
should  be  prepared  of  all  the  improvements  necessary  "  to 
provide  each  town  or  village  with  an  efficient  system  of 
Water-supply,  Drainage,  and  Conservanc}^."  A  Mr.  Hew- 
lett, a  previous  Sanitary  Commissioner  of  Bombay,  fired 
by  the  enthusiasm,  drafted  rules  dealing  with  the  minutest 
details,  the  enforcement  of  which  he  proposed  to  entrust 
to  village  panchayets. 

I  fear  that  the  native  hue  of  this  resolution  was  soon 
sickled  o'er  with  the  pale  cast  of  thought,  as  so  many 
more  have  been  since,  but  I  recommend  Mr.  Hewlett's 
essay  to  your  attention  and  his  description  of  the  average 
Indian  village  to  all  Indian  patriots.  But  there  is  no 
reason  why  Mining  villages  should  not  even  improve  on 
those  measures  which  Mr.  Hewlett  advocated. 

If  we  want  our  labour  to  stay  on  the  Collieries,  we 
must  provide  for  their  other   needs. 

Poojahs. 

Every  religion  is  a  good  one  till  it  is 
replaced  by  a  better  one.  The  religious  observances  of 
these  diversified  people  have,  you  may  be  sure,  their  be- 
ginning in  what  was  good.  They  are  part  and  parcel  of 
their  lives,  and  if  you  only  had  the  sordid  inducement  of 
counteracting  the  exodus  of  the  labour  at  the  Pujah  times 
by  giving  facilities  for  the  observance  of  ceremonies  on  the 
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Collieries ,  I  think  it  would  be  worth  your  while  to  give  the 
matter  study. 

I  was  very  pleased  to  see  in  one  village,  on  a  raised 
"chabutra,"  the  lines  and  squares  for  several  games 
of  the  "Pachesi,"  Drafts,  and  Chess  order  which  the 
young  men  played,  chips  of  brick  on  one  side  and  coal 
on  the  other  making  admirable  men.  I  am  sure  that 
many  of  us  must  often  feel  oppressed  with  the  dulness  of 
life  in  Indian  towns,  and  sympathise  with  the  merry  in- 
stincts of  these  primitive  people,  to  whom  Pan  still  pipes 
in  their  native  forests,  for  whom  every  stream  has  its 
nymph,  and  who  see  fauns  and  satyrs  among  the  forest 
trees. 

I  now  pass  on  to  the  consideration  of  the  Educational 

Educational  value  of     side   of   the   Institute   in   its   relation 
the  institute.  to  the  qUestions  of  the  day  and  the 

community  in  which  we  live. 

Book-learning  is  of  inestimable  value  when  it  is  and 
can  be  applied,  and  it  is  right  that  the  fountains  of  the 
Pierian  Spring  should  be  available  to  those  who  wish  or 
need  to  drink  from  them.  It  is  right  that  those  who  wish 
"  to  act ' '  should  be  given  the  power  to  learn  how  to  act, 
to  learn  how  others  have  acted,  that  they  may  avoid  their 
mistakes  and  benefit  by  their  successes.  I  do  not  dispute 
the  enormous  value  of  education  to  the  millions  of  our 
industrious  countrymen,  but  during  the  last  generation, 
the  idea  has  grown  up  that  education  is  synonymous 
and  coterminous  with  book-learning  as  apart  from  the 
ability  "to  do."  Surely  there  can  be  no  greater  or  more 
dangerous  error  ?  It  has  resulted  in  Great  Britain  in  the 
teaching  of  reading  and  a  superficial  knowledge  to  the 
millions.  It  has  benefited  those  foreseeing  men  who  dis- 
seminate half-penny  papers  and  cheap  literature,  often  of 
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the  most  vicious  character,  and  at  the  same  time  has  led 
to  the  neglect  of  agriculture  and  the  decadence  of  the  power 
of  the  individual,  to  the  neglect  of  homes  and  gardens, 
and  such  simple  training  as  was  the  foundation  of  English 
society. 

We  have  imported  a  similar  faulty  system  into  India, 
where  the  results  are  even  more  pernicious,  and  may  well 
pause  before  we  blame  our  fellow-subjects  for  the  result. 
In  the  British  Isles  we  have  an  essentially  practical  race, 
and  it  is  right  that  our  boys,  who,  if  healthy,  invariably 
prefer  to  act  than  to  learn,  who  seek  adventure  and 
danger  rather  than  quiet  and  study,  should  be  encour- 
aged to  learn  by  prizes,  and  punished  even  by  the  cane  if 
they  wont.  It  is  fairly  safe,  though  there  are  some 
lamentable  exceptions,  to  conclude  that  the  young  Briton 
who  is  distinguished  in  books  is  all  right,  because  the 
other  qualifications  are  in  his  bone  and  flesh,  and  when 
the  time  comes  that  he  can  escape  from  the  classroom,  he 
does  it  with  relish,  and  springs  to  the  practical  work  of 
life,  like  a  prisoner  from  a  dungeon  into  the  fresh  air. 

Though  we  take  great  care  in  our  gaols  to  choose  food 
suitable  for  their  inmates,  we  take  no  such  care  in  our 
colleges  with  the  mental  food  that  we  offer.  It  is  a  prin- 
ciple in  feeding  to  give  such  food  as  the  corporal  system 
most  wants,  but  we  feed  with  the  same  food  the  youth- 
ful mind  of  people  who  vary  in  their  national  character 
from  the  most  truculent  and  virile  to  the  most  studious 
and  metaphysical,  and  who  differ  in  their  civilization 
from  the  primitive  to  the  highly  developed.  The  hungry 
sheep  are  worse  off  than  those  of  whom  Milton  spoke 
being  fed  with  unsuitable  food,  which  is  worse  than 
none.  Can  you  blame  them  if  some  of  them  are  ' '  swollen 
with  wind,"   and  breed  contagion  ?     In  Bengal  especially 
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we  have  a  studious  and  metaphisically  inclined  race.  The 
test,  therefore,  of  all-round  ability  should  be  a  practical 
one.  The  enforced  training  should  be  practical.  What 
is  assumed  to  exist  in  England  must  be  taught  here. 
What  is  taught  in  England  may  almost  be  assumed  here. 

The  subjects  dealt  with  by  the  Institute  and  the  aim 
toward  which  it  works  are  eminently  fitted  to  give  a  really 
sound  education.  There  is  enough  of  the  theory  to  attract 
the  Theorist,  and  enough  of  the  practical  to  make  the  stu- 
dent discard  those  silly  catch- words  which  are  so  injurious 
to  the  young,  but  which  are  the  chief  stock-in-trade  of  the 
politician.  Yet  we  have  only  14  Indian  members.  I 
would  regard  the  ft  M.E."  of  the  Mining  Engineer,  if  pro- 
perly earned,  as  the  more  proper  key  to  open  the  door  to 
Government  employ  than  the  "M.A."  of  the  Calcutta 
University,  especially  if  the  Cl  M.E."  is  earned  by  one  who 
finds  his  own  way  through  the  roads  that  lead  to  learning. 
Go  about  London  with  someone  who  knows  the  streets 
and  you  are  no  wiser ;  find  the  way  for  yourself  and  you 
never  forget  it. 

When  Indians  by  right  of  merit  and  of  deed  and 
achievement  take  a  leading  part  in  such  Institutions  as 
this  and  in  the  great  industries  which  are  maintained  by 
the  application  of  Science,  it  will  be  time  for  them  to  take 
a  leading  part  in  the  Government  under  which  we  live.  I 
look  forward  to  that  time,  not  only  because  of  the  addition 
that  will  be  given  to  the  strength  of  the  country,  but 
because  when  it  comes,  those  agitators  and  seditionists 
whose  chief  output  is  newspapers  with  frothy  politics 
and  sedition  on  one  side,  and  advertisements  of  quack 
remedies  for  nameless  diseases  on  the  other,  will  have  to 
go  to  the  wall.  I  am  glad  to  see  the  references  to  the  pre- 
paration of  Vernacular  Text-books  on  Mining. 
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There  is  need  for  Indian  Esperanto.  I  have  been  re- 
minded that  English  is  the  Indian  Esperanto,  but  the 
study  of  English  is  a  terrible  hill  to  climb  for  the  young 
Indian,  who  has  an  aptitude  for  Engineering  and  none  for 
literature,  and,  as  we  know,  is  apt  to  lead  the  student  not 
towards  but  away  from  the  practical  life. 

In  writing  this  paper  I  have  been  painfully  conscious 
how  limited  and  provincial  my  knowledge  is.     I  pose  as 
President  of   this   Institute,  which   collects  subscriptions 
from  the  miners  of  all  India,  from  Mysore  to  Baluchistan, 
extends  into  Independent  States  as  well  as  over  all  British 
India,    yet   I   only   know   a   little  about   my    own    small 
section  and  nothing  except  what  I  read  about  those  great 
areas  beyond.     I  wish  distances  were  not  so  great,  and 
that  it  were  possible  to  see  more  of  these  far-away  mem- 
bers whose  co-operation  we  so  much  value.     Before  I  sit 
down  I  wish  to  express  a  word  of  greeting  and  good  wishes 
to  those  distant  and  generous  supporters  for  whom  we  in 
Calcutta  can  do  so  little.     I  would  that  they  would  let  us 
do  more,  and  would  help  us  at  the  same  time  by  contribu- 
tions to  our  records. 

To  you  and  them  I  wish  a  happy  and  prosperous  New 
Year. 


Appendix  to  Presidential  Address. 

Extract  from  ''Manual  of  Hygiene,  Sanitation, 

and  Sanitary  Engineering,"  by  J.  A.  Jones, 

M.I.C.E.,  F.R.S.E.,  &c. 

Indian  Sanitary  Laws  in  regard  to  Water. — The  late 
Surgeon-General  Furnell,  when  Sanitary  Commissioner  of 
Madras,  pointed  out  that  numberless  laws  and  regulations 
had  been  laid  down  by  the  ancient  Indian  law-givers  to 
prevent  water  being  denied,  and  quoted  the  following: — 

In  the  Yajurveda  the  part  called  Arana  contains  the 
following  commandments: — "Do  not  spit  out  with  retch- 
ing in  the  water.  Do  not  pass  urine  or  discharge  excreta 
in  the  water.  Do  not  drop  blood  into  water.  Do  not 
throw  any  hair,  or  nails,  or  bones,  or  ashes,  nor  dip  dirty 
clothes  into  water.  For  to  do  so  is  to  abuse  a  precious 
gift  of  the  gods  and  discharge  them." 

"II.  Then,  passing  on  to  the  Smritees,  or  the  rules 
laid  down  by  the  law-givers  regarding  the  use  and  abuse  of 
water,  the  following  are  universally  quoted  authorities  :— - 

((  Yagnya  Valkya  prohibits  the  drinking  of  eight  kinds 
of  water — 

(i)  Water  kept  boiled  by  a  stranger. 

(2)  Foaming  water. 

(3)  Heavy  dirty  water. 

(4)  Water  giving  off  offensive  smells. 

(5)  Water  rising  in  bubbles. 

(6)  Hot  water. 

(7)  Muddy  water,  and 

(8)  Salt  water. 
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(i  The  sage  Sathathapa  prohibits  bathing  in  a  tank  or 
pond  denied  by  the  following  persons  by  washing  or 
bathing  : — 

Those  suffering  from  sore- eyes  or  itch  on  the  head 

or  ear. 
Those  subject  to  epileptic  attacks,  or  ulceration  in 
the  head  running  off  through  the  nostril,  or  to 
consumption,  or 
Those  effected  b3^  leprosy,  or  small-pox,  or  diarrhoea, 
cholera,  or  other  contagious  diseases. 

"III.  In  the  second  book  of  Ramayana,  the  great 
epic  poem  of  the  Hindus,  Prince  Barata  calls  down  upon 
himself  a  curse,  if  he  were  guilty  of  something  charged 
against  him,  by  saying 

1  His  sin,  who  deadly  poison  throws, 
To  spoil  the  water  as  it  flows, 
L,ay  on  the  wretch  its  burden  dread, 
Who  gave  consent  when  Rama  fled.' 

f'The  sin  of  spoiling  drinking  water  was  evidently 
considered  by  Prince  Barata  as  one  of  the  greatest  possible 
gravity,  as  rendering  the  man  who  did  it  fit  only  for  the 
infernal  regions. 

"IV.  In  Uddhava  Gita  of  the  eleventh  book  of  the 
Bhagavata  Purana,  or  Krishna's  legend,  the  pious  old 
Uddhava  is  advised  by  Krishna  to  drink  no  other  water 
but  that  filtered  or  strained  through  a  clean  cloth. 
(Krishna  evidently  knew  nothing  of  the  modern  improved 
charcoal  filters.) 

'  ( V .  x\gain ,  the  sage  Yagnya  Valky a  prohibits  the  use 
of  water  that,  remains  after  washing  one's  feet  or  hands  and 
the  private  parts  of  the  human  body,  or  the  remnant  of  what 
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another  person  drinks,  or  the  water  near  the  Dhoby's  place 
for  washing  clothes,  or  where  chandalas  or  butchers,  chuck- 
lers,  or  other  outcastes  wash  themselves,  or  where  women 
after  menses  or  childbirth,  or  people  under  pollution ,  bathe." 

The  great  law-giver  Manu,  in  Chapter  IV  of  Manu 
Dharma  Sastra,  says  : — 

' f  Let  him  not  cast  into  the  water  either  urine  or  ordure, 
nor  saliva,  nor  cloth,  nor  any  other  thing  soiled  with 
impurity,  nor  blood,  nor  any  other  kind  of  poison." 

All  these  authorities  are  taken  from  the  chapter  headed 
Acharakanda,  or  the  use  of  water,  in  the  book  of  Hindu 
law  by  Vaidyanadha,  held  in  high  esteem  by  the  Hindu 
community  of  Southern  India. 

Extract  from  Mr.  R.  N.  Mookerjee's  Address 
at  the  Industrial  Conference. 

<fThat  industrial  enterprise  can  be  successful  in  India 
is  amply  proved  by  the  many  large  and  thriving  industries, 
representing  millions  of  capital,  which  already  exist,  and 
it  is  a  reproach  to  us,  as  a  people,  that  practically  the 
whole  of  these,  with  the  exception  of  a  certain  number  on 
the  Bombay  side,  have  been  financed  and  developed  by 
English  capital  and  energy.  It  is  true  that  when  these 
industries  were  first  started,  our  countrymen  had  little 
interest  in,  or  knowledge  of,  such  enterprise,  but  that 
attitude  is  rapidly  changing,  and  it  should  be  our  aim  and 
endeavour  to  emulate  the  example  set  us  by  our  English 
fellow -subjects  and  to  join  with  them  in  the  industrial 
development  of  India.  Our  success  in  this  direction  lies 
in  creating  for  them  a  personal  interest  in  our  concerns, 
as,  without  their  help,  co-operation  and  guidance,  it  is 
doubtful  if  we  should  succeed,  either  in  our  industries  or 
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in  securing  such  form  of  protection  as  will  solidly  establish 
such  industries."  . 

Note  by  Mr.  B.  Basu,  Superintendent,  Calcutta 
Zoological  Gardens. 

1 '  Millions ' '  is  the  name  of  a  kind  of  tiny  freshwater 
fish  inhabiting  the  Barbadoes.  They  have  the  power  of 
devouring  to  a  large  extent  the  mosquito  larvae  that  are 
responsible  for  spreading  malaria.  The  Island  of  Barba- 
does is  supposed  to  be  entirely  free  from  the  malarial 
mosquito  because  of  the  presence  of  these  fish  in  the  fresh- 
waters  of  that  island. 

A  living  consignment  of  these  fish  was  imported  into 
India,  by  Major  Salby  on  the  13th  November,  1909,  at  the 
instance  of  the  Sanitary  Commission,  U.P..  who  asked  us 
to  keep  them  for  him,  and  they  were  placed  in  a  large 
glass  tank  in  the  Reptile  House  Since  then  they  bred  in 
the  Garden  thrice  and  they  seem  to  be  pretty  hardy  but 
they  do  not  stand  cold. 

Before  the  arrival  of  these  foreign  fish,  I  experi- 
mented on  the  larvicidal  virtue  of  a  variety  of  indigenous 
fish  called  Haplochilus  panchax  (Bengali  name — Techokia 
mach)  in  the  tanks  of  our  Garden ,  and  I  placed  a  batch  of 
them  in  a  big  glass  tank  side  by  side  with  the  "  Millions." 
I  had  thus  an  opportunity  of  comparing  their  virtues  by 
introducing  equal  quantities  of  larvae  and  was  satisfied 
that  the  H.  panchax  are  in  no  way  inferior  to  their  foreign 
brethren  in'  devouring  our  enemies.  The  only  drawback 
with  the  indigenous  ones  is  that  they  do  not  stand  rough 
handling,  but  they  do  very  well  in  pools  and  tanks.  The 
pools  and  tanks  of  the  Garden  which  were  once  extensive 
breeding  places  of  the  mosquitos  are  now  almost  free  from 
them  since  the  introduction  of  these  fish. 
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Mr.  Roberton,  in  proposing  a  vote  of  thanks,  said  he 
believed  it  was  not  the  custom  to  have  any  discussion  on 
the  Presidential  address,  but  though  they  were  not  per- 
mitted to  talk  about  it,  they  were  permitted  to  think 
about  it,  and  he  thought  their  new  President  had 
given  them — -especially  the  thoughtful  amongst  them — a 
great  deal  to  exercise  their  thoughts  on. 

Major  Hughes  seconded  the  vote  of  thanks  to  the 
President.  He  was  sure  the  words  of  wisdom  which  the 
President  had  let  fall  about  sanitation,  education,  etc., 
would  be  taken  to  heart  by  every  one  there.  Every  one 
could  do  a  good  deal  towards  sanitation,  however  small  the 
area  might  be. 

Mr.  Bannerjee  supported,  on  behalf  of  the  Indian  mem- 
bers of  the  Institute,  the  vote  of  thanks  to  the  President. 

The  President  thanked  them  for  their  kind  vote.  All 
he  could  say  was  that  what  he  had  said  he  had  thought 
about.  They  were  not  casual  remarks,  but  the  result  of 
a  great  many  years  of  thought  and  experience  and  of 
watching  the  actual  conditions  of  this  country. 

The  Honorary  Secretary  then  referred  to  the  pro- 
posed visit  to  the  overhead  tank  at  Tallah ,  and  mentioned 
that  two  special  tramcars  would  be  in  waiting,  also  that 
the  Bristol  Hotel  had  been  warned  for  the  benefit  of  any 
members  who  cared  to  take  tiffin  there. 

The  President  said  they  would  be  glad  if  any  Indian 
Members  who  were  unable  to  attend  the  dinner  to-night 
would  come  after  the  dinner. 
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The  President  then  referred  to  the  papers  by  Mr. 
Phillips  on  the  "Manufacture  of  Patent  Fuel  and  Utility 
of  Iyow  Grade  Coals,"  and  by  Major  Hughes  on  "  Practical 
Coal  Sampling  and  Scheme  for  Purchase  and  Sale  of  Coal 
by  Analysis.' '  '  No  remarks  being  forthcoming  it  was  decid- 
ed to  hold  the  papers  over  for  another  day,  the  President 
remarking  that  he  hoped  members  would  consider  these 
papers.  It  had  taken  the  gentlemen  who  were  good 
enough  to  write  them  a  good  deal  of  labour.  But  natu- 
rally the  papers  were  always  open  to  criticism,  they  were 
not  perfect  by  any  means,  and  he  hoped  it  would  be  the 
work  of  every  member  to  find  out  where  they  were  imper- 
fect. 

The  meeting  then  dispersed,  after  a  vote  of  thanks  to 
the  Asiatic  Society  for  the  use  of  their  rooms  had  been 
passed  unanimously. 

After  tiffin  a  number  of  the  members  proceeded  to 
Tallah,  and  an  interesting  afternoon  was  spent  in  inspect- 
ing the  new  overhead  reservoir. 

1  The  paper  will  be  published  in  Trans.,  vol.  vi,  part  2. — Ed. 


Manufacture  of  Patent  Fuel  and  Utility 
of  Low  Grade  Coals. 

BY 

W.   H.    Phillips. 

The  object  of  this  paper  is  to  convey  experiences  and 
0b<e  observations  of  briquetting,  in    conver- 

ting low  grade  coals  into  patent  fuel,  as 
well  as  to  promote  enquiry  as  to  the  most  suitable  plant 
for  counteracting  the  varying  forms  of  waste  which  occur 
more  or  less  at  all  collieries. 

Considering  the  advances   in    India    during   the   last 
,  „  decade  in  coal  production  from  seams  of 

Causes  and   Reasons. 

better  quality,  as  well  as  the  cheapness 
of  round  coal,  I  presume  to  think  that  sufficient  atten- 
tion has  not  been  paid  to  the  commercial  value  of  inferior 
deposits.  It  is  common  knowledge  that  geographical  locale 
fixes  the  price  of  all  classes  of  fuel  ;  still,  if  the  healthy 
dividends  annually  declared  are  any  criterion  it  is  a  matter 
for  surprise  that  the  subject  before  3rou  has  not  been  taken 
more  seriously. 

Since  the  inauguration  of  the  ' (  Railway  Board  ' '  with 
F  its  system  of  regulating  freights  to  suit 

the  market    it  was  demonstrated,  after 
the  first  revision  came  into  operation  in  November  1906, 
that  there  is  no  reason  why  the  patent  fuel  manufacture 
should  not  become  an  important  industry. 
.  ,.     m  If  we  take  any  town  or  manufactur- 

Indian  Manufacture . 

ing  community   west  of  Allahabad,   we 
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shall  find  that  apart  from  the  coal  consumption  in 
works,  fancy  prices  are  being  paid  for  fuel  for  domestic 
purposes.  It  is  reported  about  20,000  tons  of  briquettes 
are  manufactured  annually  in  the  Punjab  and  Baluchistan : 
instances  of  enterprise  that  may  well  be  taken  to  heart, 
especially  when  the  deeper  mining  of  the  future  with  the 
growing  labour  difficulty  must  needs  compel  attention  to 
the  unworked,  shallow  and  lower-grade  seams. 

The  age  of  rapid  progress  in  numerous  branches  of 
industry  has  not  left  out  the  advance  in  patent  fuel  manu- 
facture. 

The  classification  of  low  grade  coals,  like  all  others, 
may  be  said  to  be  based  on  their  calori- 

Classimation. 

fic  value,  the  factor  that  determines 
their  useful  effect.  Many  coals  with  an  open  fracture, 
such  as  those  of  the  lignite  and  brown  coal  series,  may 
have  good  heating  power,  yet  fail,  without  an  abnormal 
and  prohibitive  consumption,  to  sustain  the  fire  body 
necessary  to  continual  steaming ;  this  is  due  to  rapid  dis- 
integration caused  by  the  greater  affinity  of  lignite  for 
oxygen,  especially  when  exposed  in  the  open,  than  of  the 
more  highly  carbonised  bituminous  deposits  of  closer  frac- 
ture. 

To  utilise  the  heat  value  of  low  grade  rapidly  con- 
suming coals  in  the  raw  state,  plenty  of  grate  area  and 

specially  spaced  bars,  as  in  the  boilers  of 

Utility  and  Use.  sr  J     r 

the  Paxman  or  multi- tubular  type,  have 
been  found  to  give  the  best  results  ;  and  in  one  province 
of  Rajputana  where  a  locally  mined  lignite  is  used,  an 
example  of  construction  involving  special  boiler  power 
with  large  grate  area  proves  that  it  would  be  difficult  to 
find  a  more  economical  stationary  plant  where  low  grade 
fuel   only   is   available.     On   the    authority  of  the  Elec- 
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trical  and  Mechanical  Engineer  -8  of  an  anna  per  unit  with 
a  fair  load  would  not  be  exceeded. 

As  large  consumers  in  many  cases  would  not  find  it 
expedient  to  change  or  alter  their  plant  to  such  an  extent 
when  better  coal  suitable  to  their  needs  is  available,  herein 
comes  the  question  of  concentrating  the  heat  value  of  low- 
grade  products  in  the  form  of  patent  fuel,  so  that  when 
consumed  they  may  compete  with  rival  coals  under  simi- 
lar conditions,  without  resorting  to  any  of  the  expensive 
devices  necessary  to  utilize  the  products  of  combustion. 
In  this  connection  Mr.  J.  Comos  Newberry,  Analyst  to  the 
Department  of  Mines,  Victoria,  Australia,  writes  :  — 

"  Turning  now  to  the  manufacture  of  briquettes,  one 
_.  "  important  item  for  the  industry  is  the 

Bitumen. 

' '  circumstance  that  brown  coal  requires 
(  no  foreign  admixture  to  convert  it  into  briquettes.  (All 
'' '  coal  will  produce  a  certain  amount  of  bitumen  varying 
"however  from  3  to  30  %  according  to  the  amount  of 
"inherent  moisture).  A  percentage  of  from  4  to  14  % 
"in  the  finished  briquette  is  most  desirable;  with  more 
"or  less,  the  product  is  inferior;  especially  in  regard  to 
"solidity."  Experience  has  shown  that  the  amount  of 
moisture  is  also  of  great  importance,  and  when  visiting  the 
Continent  in  1908,  circumstances  and  opportunities  were 
afforded  me  for  witnessing  manufacture,  with  a  minimum 
amount  of  binding  material  when  required.  In  some  cases 
it  may  be  said  with  the  united  forces  of  steam  and  pres- 
sure only,  patent  fuel  that  otherwise  would  have  been 
prohibitive  to  manufacture,  has  been  made  without  any 
additional  agglomerant  whatever. 

It  may  be  of  interest  at  this  stage  to  give  an  extract 
from  the  Iron  and  Coal  Trades  Review,  dated  April  3rd, 
1908,  on  the  Victorian  Brown  Coal  Industry:   "  An  impor- 
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"tant  step  has  been  taken  by  Mr.  P.  G.  W.  Bayley, 
"Metallurgist  of  the  Mines  Department,  Victoria  ( Austra- 
lia), in  connection  with  the  development  of  the  brown 
"coal  industry  of  that  State. 

"For  many  years  past,  fresh  discoveries  have  con- 
( '  tinually  been  made  of  plentiful  deposits  of  this  half-formed 
"fuel,  bat  the  looseness  of  its  texture  and  the  friable 
"  nature  of  the  ash  have  always  threatened  to  stand  in 
"the  way  of  its  general  use.  Even  when  made  into  bri- 
"quettes  the  result  had  not  hitherto  proved  satisfactory, 
"but  a  few  tons  from  the  deposit  at  Morwell  were  taken 
"to  the  Newport  Government  Workshops  recently  for 
"  further  experiment  in  briquette-making.  The  raw  coal 
"was  found  to  contain  about  35  per  cent,  of  moisture, 
"and  this  Mr.  Bayley  first  reduced  to  10  per  cent.;  the 
"coal  was  then  broken  small,  filled  into  moulds,  and  sub- 
"  mitted  to  hydraulic  pressure  of  about  6  tons  to  the 
1  (  square  inch  at  a  much  higher  temperature  than  in  pre- 
"  vious  experiments.  The  result  was  entirely  satisfactory, 
c '  and  the  briquette  produced  shows  the  coal  contains 
"ample  bituminous  material  for  binding  them,  provided 
1 '  sufficient  heat  is  supplied  to  make  this  available  when 
"the  pressure  is  on.  Mr.  Bayley  considers  his  latest 
"  experiments  have  proved  that  briquettes  of  high  quality 
"  can  be  produced  at  a  price  which  will  enable  them  to 
"compete  in  open  market  with  black  coal."  These  bri- 
quettes formed  part  of  Victoria's  mineral  display  at  the 
Anglo-French  Exhibition  in  1908,  and  the  sample  before 
you  was  given  me  by  the  courtesy  of  Mr.  Bray,  M.E., 
representative  of  the  Victorian  Government  at  the  Exhibi- 
tion, and  is  a  proof  of  what  can  be  done.  It  has  had 
rough  handling  and  exposure  without  showing  any  disposi- 
tion  to    disintegrate,    and   unless    it    would    bear,    with 
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impunity,  exposure  to  atmospheric  influences,  you  are 
aware  that  it  would  be  of  little,  if  any,  value  as  a  commer- 
cial commodity. 

Another   result   of   proved    worth    in    manufacturing 
patent  fuel  from  a  low  grade  coal  was 

Briquette  trials.  f  ° 

instanced  on  the  J.  B.  Ry.,  during 
December  1908  and  January  1909,  when  the  writer  wit- 
nessed and  conducted  tests  of  consuming  patent  fuel 
manufactured  from  raw  lignite  (without  any  additional 
admixture  as  a  binding  body).  The  following  particulars 
may  be  found  interesting  : — 7  tons  of  briquettes,  manu- 
factured by  the  specialist  of  a  German  firm  from  Palana 
coal,  were  taken  to  Jodhpur  on  the  15th  December  1908 
for  trial  on  the  J.  B.  Ry.  locomotives,  in  order  to 
ascertain  the  comparative  result  of  quantities,  rates, 
burning  equivalent,  cost,  etc.,  as  compared  with  those  of 
the  class  of  Bengal  coal  which  is  now  in  use.  At  the  Rail- 
way running  shed,  every  facility  was  afforded  for  the 
examination  of  the  quality  of  Bengal  coal  used,  the  form 
of  fire-box  and  grating  bars,  the  mode  and  time  of  lighting 
up,  and  the  various  details  attendant  on  preparing  and 
steaming  up  the  engines  for  traffic  locomotion.  These 
particulars  were  duly  noted  and  trials  arranged  between 
Jodhpur  and  Luni  Junction  and  back,  a  distance  of  40 
miles.  On  the  16th  December  the  Bengal  coal  trial  took 
place,  when  the  weighing  on  and  off,  lighting  up,  and  the 
journey  from  beginning  to  end  was  performed  in  nry  pres- 
ence, as  also  the  briquetting  trip  on  December  17th, 
which  was  over  the  same  section  with  the  same  load.  The 
test  was  a  drastic  one  as  may  be  easily  understood  when 
due  study  is  given  to  the  conditions  and  nature  of  load ; 
and,  although  by  comparison  the  fuels  show  a  marked 
disparity,    it    must   be    remembered   that    the  briquettes 
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were  consumed  on  entirely  parallel  lines  to  those  employed 
for  the  rival  fuel  without  any  alteration  or  modification  in 
the  Engine  fire-box,  although  an  inexpensive  improvement 
was  essential  in  order  to  utilize  the  products  of  combus- 
tion. It  was  further  proved  by  a  subsequent  test  on 
January  9th,  when  the  running  of  the  6  Down  mail  from 
Jodhpur  to  Merta  Road  (a  distance  of  64  miles)  was 
accomplished  most  satisfactorily,  the  coal  consumed  being 
practically  the  same  as  that  of  its  competitor,  due  to  the 
alteration  in  bars,  and  the  addition  of  a  fire  brick  arch 
which  had  been  previously  arranged  with  the  Railway 
Manager. 

Advantages    of    the   briquette: — (1)    steam    quicker, 

(2)  easily  handled,  (3)  cleaner  firing;  during  the  whole 
run  of  64  miles  there  was  a  complete  absence  of  (i  clinker," 
and  the  poking  and  raking  which  is  required  to  give  uni- 
formity of  fire  spread  was  totally  unnecessary ;  this  is  a 
distinct  factor  in  favour  of  the  briquette,  as  it  consequent- 
ly means  easier  firing.  Another  observance  of  import 
during  the  run  showed  that  in  consequence  of  the  regula- 
ted cold  water  feed,  no  extra  firing  effort  was  required  in 
order  to  maintain  steam  pressure  for  running  on  the  up 
gradients. 

Disadvantages : — (1)  Shows  a  little  stream  of  sparking 
through    the    ash-pan,   (2)    also    through    the    chimney. 

(3)  Scorching  of  smoke  box  door  so  as  to  slightly  prevent 
close  fitting.  These  disadvantages  are  nothing  now  in 
comparison  with  the  damaging  effects  of  the  former 
experiments,  all  of  which  show  the  great  amount  of  heat 
wasted,  and  the  necessity  for  further  utilizing  the  more 
complete  products  of  combustion. 

From  further  collaboration  with  Mr.  Todd,  the  Rail- 
way Manager,  it  was  suggested  that  more  closely  and  uni- 
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formly  fitted  fire-box  should  be  arranged,  being  spaced  \" 
apart.  This  was  a  further  reduction  on  the  bars  used  on 
the  previous  trials,  and  it  was  decided  that  this  should  be 
used  on  subsequent  trials  with  a  view  to  obviate  the  dis- 
advantages under  discussion. 

Outlook  of  manufacture  as  deduced  from  the  report 
No.  2454/ZKL,  dated  Germany,  July  31st,  1908,  of  experi- 
ments made  on  one  ton  of  raw  Palana  coal  with  an  in- 
herent moisture  of  40  per  cent. ,  which  however  was  reduced 
to  18  per  cent. ,  the  required  density  preparatory  to  manu- 
facture. 

The  following  shows  cost  and  profit  for  one  ton  of 
briquettes: — 

Two  tons  of  raw  coal — 22  per  cent,  moisture  equal  to 
8'8  cwt.,  leaving  31*2  cwt.  of  prepared  coal  for  compression 
and  production. 

Cost  of  mining  under  all  heads  two  tons  at  Re.  175, 
Rs.  3-5- 

Manufacture  of  one  ton  briquettes  Re.  1,  Rs.  4-8. 

vSelling  price  at  pit  Rs.  9,  leaving  a  margin  of 
Rs.  4-8  per  ton  for  interest  and  profit  on  initial 
outlay. 

Price  of  Bengal  coal  delivered  at  Jodhpur,  Rs.  13 
per  ton. 

Price  of  briquettes  delivered  at  Jodhpur,  Rs.  11-6 
per  ton. 

As  a  point  of  further  interest  I  may  add  that  a  sys- 
tem of  testing  the  effects  of  the  atmosphere  on  the  dura- 
bility of  the  German  briquetter  made  from  Palana  coal  is 
being  carried  out  here  by  exposure  in  the  open.  The 
briquettes  are  also  watered  at  intervals  of  five  days  with  a 
quantity  representing  \  an  inch  of  rain ;  after  such  proce- 
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dure  for  a  month,  it  will  be  seen  how  the  fuel  has  wea- 
thered. It  is  necessary  to  decide  this  point  in  order  to 
ascertain  the  extent  to  which  protection  will  be  required, 
when  stacking  in  large  quantities  on  engine  tenders  or 
otherwise.  The  foregoing  is  a  synopsis  of  the  trial  report 
made  to  the  authorities  concerned,  and  although  the 
lignite  in  question,  in  briquette  form,  has  been  proved  a 
valuable  factor  for  locomotive  work  of  the  future,  its 
establishment  depends  on  a  guaranteed  output  of  at  least 
4,000  tons  per  month  at  the  mines,  but  it  is  to  be  regretted 
that  the  labour  difficulty,  which  occasions  greater  stress 
in  a  desert  by  reason  of  inhospitable  surroundings,  is 
chiefly  responsible  for  hesitation  in  meeting  an  estimated 
outlay  of  a  little  over  two  lakhs  of  rupees. 

From  facts  deduced  in  various  ways  an  experimental 
„    ,,      „  cooking  range  of  cheap  construction,  for 

Cooking  Range  °  L 

the  economical  use  of  Palana*  coal,  has 
proved  of  sufficient  merit  to  be  exhibited  at  the  Exhibi- 
tion '  held  in  Lahore.  I  therefore  propose  to  show  you 
plans  and  detail,  explain  the  simplicity  of  the  range  as 
recently  exhibited,  and  to  draw  attention  the  economy 
introduced  by  the  consumption  of  low-grade  fuels  for 
domestic  use.  The  following  brief  description  will  explain 
the  main  features  of  the  range. 

The  principle  of  this  range  is  to  utilize  by  means  of 
upper  and  lower  fuels  the  products  of  combustion  of  coal 
and  other  low-grade  fuels;  these  are  consumed  in  one 
small  grate,  in  such  an  economical  manner  as  to  meet  the 
long  felt  requirement  of  the  ordinary  Indian  kitchen. 
It  consists  of  barely  15  cubic  feet  of  ordinary  brick-work, 
(200  common  bricks),  a  flat  iron  sheet   3"  square,  \"  thick, 


1  Since  this  was  written  intimation  has  been  received  of  ist  Award  Rs.  200. 
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a  sheet  iron  chimney  5"  diameter,  1-16"  thick,  an  empty 
petrol  drum  converted  into  a  boiler  and  placed  water- 
jacket  fashion  round  the  chimney.  It  will  be  seen  from 
the  detailed  plans  how  easily  and  economically  food  may 
be  cooked,  and  that  hot  water  will  always  be  ready  to 
hand  for  innumerable  domestic  uses.  The  whole  construc- 
tion including  material  should  not  exceed  Rs.  20. 

The  leading   article    published    in    the  Indian  Trade 
_    ,  Journal  of  October  8th,  1008,  on  "The 

Waste  Coal.  J  . 

Uses  of  Waste  Coal,"  is  worthy  of  note 
and  should  claim  more  than  ordinary  attention. 
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Comparative  Statement  of  Locomotive  trials — with  Bengal 
Coal  versus  German  Briquettes  manufactured  from 
Palana  coal — between  Jodhpur  and  Luni  Junction  and 
back,  on  December  16th  and  ijth,  respectively ,  1908. 
(Special  load,  special  trip,  unaltered  condition.) 


Engine  No.  046,  (j.  class,  47  tons 
8^  cwt.,  tender  inclusive.     New 
Engine,  cylinders  13",  stroke  20", 
fire   box  and   tube-heating    sur- 
face 645 "6  sq.  ft.    Tractive  force 
90%  of   boiler  pressure  160"  or 
11,452  lbs.     Height  of  water  at 
gauze   glass    z\   inches.      Grate 
area  12*5  sq.  ft.,  width  between 
bars  §".     Rake  or  train  30  vehi- 
cles  plus    Engine — 35    vehicles, 
class  of  load  15  C.  Wagons  load- 
ed  with   sand    and    15   coaches 
plus  Engine — 35  vehicles,  gross 
weight   316892"   or   324   tons  9 
cwt.  1  qr.,  16";  distance  40  miles. 
Time  of  lighting  up 
,,        leaving  shed 
,,        departure  Jodhpur 
,,        arrival  Salwas  . . 
,,        departure  ,, 
,,        arrival  Luni  Junction 
,,         shunting  at  Duni  ,, 
,,        departure  L,uni      ,, 
,,        arrival  Salwas  . . 
,,        departure  ,, 
,,        arrival  Jodhpur 
,,        shunting  at  Jodhpur 
Dropped  fire  at  Jodhpur 
Ash  from  ash  pan 

Total  fuel  taken  on  tender 

,,     consumed 


,,     per  engine  mile 
,,       ,,  vehicle    ,, 
,,       ,,  ton  ,, 

Percentage  of  consumption 


Bengal  Coal. 


Briquettes. 


6  hrs. 

50  mts. 

7 

irs. 

10 

, , 

20 

,. 

10 

,.     20  mts. 

10 

,, 

30 

>  1 

10 

,,    30 

» > 

10 

> » 

59 

5  > 

10 

n    59 

5  5 

11 

15 

?  j 

11 

■  •    15 

>  1 

11 

> » 

45 

11 

>•    44 

;  > 

0 

;  s 

35 

> ; 

0 

„    35 

)  ) 

12 

, , 

30 

)  > 

12 

,,    30 

, 

13 

?  ? 

6 

,. 

13 

„      5 

?    ? 

13 

)  5 

10 

;  j 

13 

.,    10 

9  J 

*3 

?  ? 

43 

j  y 

13 

„    5i 

J  > 

0 

s  > 

30 

,, 

0 

,,    22 

>> 

14 

25 

>' 

14 

,»    25 

,3 

243 

lbs. 

167 

lbs.  x  3 
notes. 

vide 

2  tons 

5  cwts. 

2  tons   18 

cwts 

3  qrs.  2  lbs. 

19 

cwts.   3 

qrs. 

1    ton    14   ( 

:wts. 

8  lbs. 

or  2 

,220 

2 

qrs.   12 

lbs. 

lbs. 

or  3,876  lbs. 

55'f 

lbs. 

96*9  lbs 

1 

■58« 
•175 

,, 

277    » 
•313    •• 

1 

lb. 

1 

744    „ 
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Extract  from  the  "Indian  Trades  Journal", 
October  8th,  1908. 

The  Uses  of  Waste  Coal. 

' '  What  to  do  with  our  smoke  ?  "  is  a  problem  that  has 
troubled  Calcutta,  and  probably  every  other  manufactur- 
ing  town    throughout   the   world,    for   many  years;   and 
yet  appears  to  be  almost  as  far  away  from  a  complete  solu- 
tion as  ever.     As  smoke,  and  particularly  the  dense  smoke 
that  one  occasionally  sees  rising  from  Calcutta  mill  chim- 
neys, simply  means  an  enormous  waste  of  fuel,  the  obvious 
method  of  disposing  of  it  to  the  very  best  advantage  would 
be  to  consume  it.     For  a  considerable  period  inventors  have 
turned  their  attention  to  the  production  of  improved  fur- 
naces,  mechanical  stokers  and  other  methods  to  accom- 
plish the  end  in  view,  and  with  some  degree  of  success,  for 
it  is  very  evident  to  old  residents  that  the  smoke  nuisance 
in  Calcutta  to-day  is  less  than  it  was  only  a  few  years  ago ; 
but  that  there  is  still  room  for  further  improvement  is  not 
seriously  denied.     Among  other  remedies  for  smoke  pre- 
vention, lately  put  on  the  English  market,  is  a  smokeless 
briquette.     This  consists  of  a  combination  of  tar  distilla- 
tion and  the  consolidation  of  small  particles  of  coal  into 
dense  blocks  of  fuel  of  high  calorific  value.     The  inven- 
tors state  that  the  process  consists  in  first  effecting  a  per- 
fect mixture  of  the  small  particles  of  coal  with  any  suitable 
tar,  whereby  each  particle  is  covered  by  a    thin  film   of 
tar.     The  quantity  of  the  tar  used  is  entirely  dependent 
on  the  nature  of  the  coal,  but  in  any  case  does  not  exceed 
6  per  cent,  of  the  whole.     The  prepared  materials  are  then 
automatically  and  continuously  fed  into  and  passed  in  thin 
layers  through  a  heated  apparatus,  whereby  the  fuel  is 
raised  to  such  a  temperature  as  to  volatalise  and  separate 
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the  oils  from  the  tar.  The  oils  are  then  automatically 
withdrawn  from  the  apparatus  and  condensed,  thereby  pro- 
viding a  by-product  of  equal  or  even  greater  value  than 
that  of  the  tar  used.  The  thin  film  of  tar  deposited  on 
each  particle  of  coal  causes  consolidation,  when  the  mate- 
rials are  subjected  to  the  necessary  pressure,  into  blocks 
more  homogeneous  and  harder  than  the  coal  originally 
used.  It  is  found  that  the  very  small  quantity  of  tar  used, 
not  only  conduced  to  the  production  of  a  smokeless  bri- 
quette, but  prevents  rapid  disintegration  when  the  fuel  is 
subjected  to  the  intense  heat  of  a  furnace  fire,  thereby 
enabling  it  to  present  a  large  surface  for  oxidation  and  to 
produce  great  heat.  It  is  still  further  claimed  that  by  this 
process  the  cost  of  manufacture  is  from  15  to  20  per  cent. 
less  than  by  any  other  system  of  manufacturing  artificial 
fuel.  Briquettes  of  all  sizes,  from  a  few  ounces  to  16  or 
20  lbs.  each,  may  be  manufactured  at  pleasure,  the  smaller 
ones  for  domestic  use  and  the  larger  ones  for  general  manu- 
facturing purposes,  or  as  an  insurance  against  strikes  or 
dislocation  of  supplies  as  well  as  for  marine  and  railway 
purposes,  as  it  is  claimed  that  no  loss  or  deterioration  of 
this  fuel  takes  place,  however  long  it  may  be  exposed  to 
atmospheric  changes.  The  cost  of  a  complete  plant  to 
manufacture  500  tons  of  briquettes,  of  about  16  lbs.  each, 
is  Rs.  1,50,000. 

Now  in  every  Indian  Colliery  there  is  a  large  amount 
of  waste  in  the  shape  of  coal  dust  and  indifferent  coal,  for 
which  there  is  not  a  sufficiently  large  market  at  a  price  that 
would  pay  haulage  and  freight  charges.  Converted  into 
smokeless  briquettes,  these  by-products  of  the  Indian  col- 
liery industry  might  acquire  a  special  value  and  a  special 
market  of  their  own.  In  Japan,  for  example,  briquettes 
fetch  from  Rs.  22-7-6  to  Rs.  27  per  ton  of  2,240  lbs. ;  and 
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one  factory  alone  has  an  annual  outturn  of  about  50,000 
tons,  the  bulk  of  which  is  taken  by  the  Japanese  Navy. 
It  may  be  fairly  safe  to  presume  that  unless  these  briquet- 
tes had  some  superiority  over  ordinary  coal,  the  Japanese 
navy  would  hardly  be  likely  to  take  them  ;  and,  if  they 
are  suitable  for  an  up-to-date  navy,  they  may  also  prove 
suitable  for  use  on  board  the  numerous  steamers  that 
visit  Calcutta  and  other  Indian  ports  at  frequent  intervals. 
Furthermore,  briquettes  are  not  quite  unkown  in  India  even 
now,  and  they  are  manufactured,  we  believe,  in  parts  of 
Baluchistan,  and  a  market  for  them  exists  in  Northern 
India.  At  all  events  the  experiment  may  be  worthy  of 
the  attention  of  some  one  interested  in  the  Bengal  coal 
trade,  particularly  so,  as  no  special  machinery  is  absolutely 
necessary  for  the  manufacture  of  the  new  briquette,  as  it 
may  be  compressed  sufficiently  by  means  of  a  rammer 
worked  on  a  die  and  driven  either  by  hydraulic  or  mecha- 
nical power.  If  it  is  then  found  that  this  particular  bri- 
quette is  all  that  is  claimed  for  it,  arrangements  could  be 
made  to  import  the  somewhat  costly  machinery  to  which 
we  have  referred,  but  which,  perhaps,  is  necessary  to 
obtain  the  very  best  results,  as  it  has  been  found  in  prac- 
tice that  the  heavier  the  impression  the  better  the  bri- 
quette." 


PALANA 
SIMPLEX  COOKING  RANGE 


Figs.    2,  J,,  5  and  6.    Scale   V=l  Foot. 
Patent  applied   for 


FIG 


No.  1 


General  view  of  cooking  range. 

2  Shows  30  oft  of  brickwork  (ordinary    masonry*  inoluding 

b  faoe  fire  brick3. 

2a  Opening  for  ashes  containing  ash  pan  that  oan  be  converted 

INTO  A  BAKING  OVEN  ON  REVERSING  THE  SAME. 

3  Iron  flat  sheet  f  "thiok  with  openings  no.  4  ands.> 

4  Openings  or  ohulas  for  deckchies  or  oookinq  pots. 

5  Fuel  feed  as  also  opening  or  ohula  for  oooking    pot  or 

deokchies. 

7  Water  tank  or  jaoket  surrounding    ohimney  <hot  water 

always  ready  for  use)      7*  Water  tap. 

8  Chimney  of,|"  sheet  ison   passing  through  circular  tank 

or  water  jaoket  resting  on  the  return  flues. 


FIG. 


No.  2 


Front  end  elevation  of  brickwork. 
3    Iron  plate  |"  thick.      3a    Lime  plaster  i.  tmiok, 
10  Holding  down  bolts  \'  diameter. 


FIG.  n0>  i 


FIG. 


No.  2 


Thacker  &   Co.Ltd. 
sellers  stationers  and  printers 

BOMBAY. 


FIG. 


No.  3 


FIG. 


No.  3 


Plan  showing  openings    for   cooking  vessels,  fire  grate 

OHIMNEY,    AND  THEIR  CONNECTION  WITH   UPPER  FLUES  SITUATED 
IMMEDIATELY  BELOW  IRON  8HEET-  ° 

2  Outer  brickwork. 

3  Iron  sheet. 

6     Firegrate       6a  Iron  GratingI'diameterbarsio  in  number!" 
spaced  apart  " 

7a  Where  water  tank  rests. 

3     Chimney. 

!2   Upper  flues  12a  flue  section. 


Q    ie, 

□    I2a 


FIG. 


No.  4 


FIG. 


No.  4 


Back  end  elevation  of  brickwork  showing  water  tank  sur- 
rounding chimney. 

2  Brickwork. 

3  Iron  sheet. 

7  Water  tank.  7a  Water  tap. 

8  Chimney. 

8a  Opening  for  oleaninq  chimney- 


3l 


Thagker    &  Co., Ltd. 

BOOKSELLERS     STATIONERS     AND    P 
BOMBAY. 


FIG. 


No.  5 


Side  elevation  showing  oookinq  pots  of  one  side  only   with 
water  tank  at  the  back  and  upper  flues 

2     Brickwork. 

2a  Recess  for  ash  pan.  the    latter,  when  reversed,  gives  the 

SERVICE  OF  A  BAKING  OVEN.         2°  Ash  PAN. 

4a  Ordinary  deckohies. 

7  Water  tank 

8  Chimney  8a  Opening  for  cleaning  ohimney. 


FIG. 
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lb 


No.  5 


FIG 


No.  6 


Longitudinal  section  showing  principle  of  top  and  bottom 
flues  from  fire  grate  to  chimney. 

6     Is  the  one  and  only  furnace  or  fire  grate  from  which  the 
whole  is  heated. 

12  Top  or  upper  flues.  \ 

13  Bottom  flues.  \    Whereby  the  heated  gases 
13a                   .      Seotion.         i    or  products  of  combustion 


FIG. 


No.  6 
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Practical   Coal  Sampling,   and   Scheme  for 
Purchase  and  Sale  of  Coal  by  Analysis. 

BY 

F.  Cunynghame  Hughes,   F.C.S.,   A.I.M.M. 

The  question  of  purchase  and  sale  of  coal  under  con- 
tracts fixing  the  value  of  the  fuel  by  analysis  and  calorific 
tests  has  lately  been  much  talked  of,  and  the  practica- 
bility of  introducing  such  a  system  has  been  discussed. 

The  fact  that  such  methods  are  already  in  use  in 
America  and  in  Europe  show  that  the  system  is  quite  a 
practicable  one,  though  there  are  many  who  will  argue 
that  we  are  not  yet  sufficiently  advanced  in  India  for  such 
innovations,  and  that  the  conditions  here  are  very  differ- 
ent to  those  in  Europe  and  America. 

The  author  is  however  of  opinion  that  India  is  essen- 
tially a  country  where  such  a  system  could  be  easily  and 
successfully  introduced. 

The  principal  buyers  of  coal  are  Government  and  the 
big  Railway  and  Shipping  Companies.  Large  quantities 
are  regularly  delivered  at  fixed  points,  and  once  an  efficient 


58         TRANS.   MINING   &   GEOL.    INST.    OF   INDIA.     [Vol.  VI, 

system  of  taking  samples  is  instituted  by  which  the  inter- 
ests of  the  seller  as  well  as  the  purchaser  are  safeguarded, 
a  much  more  satisfactory  arrangement  for  the  purchase  of 
the  fuel  could  be  effected  than  that  at  present  in  vogue. 

The  system  must  first  be  introduced  by  Government 
and  the  Railways  ;  other  consumers  would  then  probably 
follow  suit. 

Colliery  proprietors  and  coal  companies  of  any  stand- 
ing which  produce  the  highest  class  of  coal  would  probably 
welcome  such  a  system,  as  protecting  them  from  injustice 
and  giving  them  full  credit  for  the  fuel  they  supply  ;  es- 
pecially if  the  contracts  were  on  a  sliding  scale,  the  price 
paid  depending  on  the  quantity  of  ash  and  calorific  power 
of  the  coal  delivered. 

The  advantages  of  purchasing  under  specifications  are 
briefly  summarized  by  J.  S.  Barrow  in  his  paper  on 
"  Results  of  Purchasing  Coal  under  U.  S.  Government 
Specifications,"1  and  are  as  follows  : — 

"  (i)  Bidders  are  placed  on  a  strictly  comparative  basis  as  regards 
quality  as  well  as  price. 

This  simplifies  the  solution  of  the  most  desirable  bid  and  minimizes 
controversy  and  criticism  in  making  awards. 

(2)  The  field  for  both  the  Government  and  dealers  is  broadened  as 
trade  names  are  ignored  and  comparatively  unknown  coals  offered  by 
responsible  bidders  may  be  accepted  without  detriment  to  the  Govern- 
ment. 

(3)  The  Government  is  insured  against  the  delivery  of  poor  and 
dirty  coal,  and  is  saved  from  dispute  arising  from  condemnation  based 
on  the  usual  visual  inspection. 

(4)  Experience  with  the  old  form  of  Government  contract  shows 
that  it  is  not  always  expedient  to  reject  poor  coal  because  of  the 
difficulty,  delay  and  cost  of  removal.  Under  the  present  system  reject- 
able  coal  may  be  accepted  at  a  greatly  reduced  price. 

1   U.  S.  Geol.  .Survey  Bull.  378  of  1909. 


1911.]  PRACTICAL   COAL  SAMPLING.  59 

(5)  A  definite  basis  of  cancellation  of  contract  is  provided. 

(6)  The    constant    inspection    and    analysis   of   the    coal   delivered 
furnishes  a  check  on  the  practical  results  obtained  in  burning  the  coal." 

All  these  points  would  apply  with  equal  force  in  India, 
and  the  author  will  attempt  in  this  paper  : — 

(i)  To  put  forward  a  practical  scheme  for  sampling 
all  consignments,  or  a  sufficiently  large  proportion  of 
them,  to  ensure  a  fair  estimate  of  the  value  of  the  coal 
delivered. 

(2)  He  will  attempt  to  frame  a  general  working  scale 
by  which  the  value  of  the  coal  can  easily  be  determined 
from  a  proximate  analysis  and  calorific  test  of  the  same. 

As  to  the  physical  state  in  which  the  coal  is  delivered, 
i.e.,  the  quantity  of  dust  and  slack  in  proportion  to  lump 
coal;  this  question  will  not  be  gone  into  in  this  paper,  but 
the  safeguards  which  are  now  taken  to  ensure  delivery  of 
properly  graded  coal  would  remain  in  force,  and  at  the 
time  of  taking  samples  for  analysis  a  special  report  under 
this  head  might  be  submitted. 

DISCUSSION  OF  COAL  SAMPLING  METHODS 
The  first    important  point  to  consider  is, — How  can 
we  secure  with  absolute  certainty  a  representative  sample 
with  a  minimum  of  labour  ? 

This  question  has  been  scientifically  discussed  by  E.  G. 
Bailey  in  an  article  entitled  "  Accuracy  in  Coal  Sampling,' ' 
which  appeared  in  the  Journal  of  Industrial  and  Engineer- 
ing Chemistry.1 

He  gives  some  examples  of  specifications  detailing  how 
the  samples  shall  be  taken,  from  which  the  following  ex- 
tracts will  be  of  interest :  — 

Journal  of  Ind.  and  Eng.  Chemistry,  Vol.  i,  March  1909. 
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One  specification  covering  the  delivery  of  about 
200,000  tons  of  coal  per  year  states:  " Sampling  will  be 
done  by  a  representative  of  the  Company  and  the  contractor 
may  have  a  representative  present.  Sample  will  be  taken 
from  each  delivery  and  kept  in  hermetically  sealed  jars." 

Another  specification  on  which  almost  twice  this 
amount  of  coal  is  purchased  describes  the  sampling  as 
follows :  ' '  A  small  quantity  of  coal  will  be  taken  from 
each  weighing  hopper  just  before  the  hopper  is  dumped, 
while  the  lighter  is  being  unloaded.  These  quantities  will 
be  thrown  into  a  receptacle  provided  for  the  purpose,  and 
when  the  lighter  is  empty  the  contents  of  the  receptacle 
will  be  thoroughly  mixed  and  a  sample  of  this  mixture 
will  be  taken  for  chemical  analysis." 

The  specifications  on  which  the  United  States  Govern- 
ment purchase  state  : — 

"  Samples  of  the  coal  delivered  will  be  taken  by  a  representative  of 
the  Government 

The  sample  taken  will  in  no  case  be  less  than  the  total  of  100  lbs. 
to  be  selected  proportionately  from  the  lumps  and  fine  coals  in  order 
that  it  will  in  every  respect  truly  represent  the  quality  of  coal  under 
consideration. 

In  order  to  minimize  the  loss  in  the  original  moisture  contents,  the 
-^ross  sample  will  be  pulverized  as  rapidly  as  possible,  until  none  of  the 
fragments  exceed  one  half  inch  in  diameter. 

The  fine  coal  will  then  be  mixed  thoroughly  and  divided  into  four 
equal  parts.  Opposite  quarters  will  be  thrown  out  and  the  remaining 
portions  thoroughly  mixed  and  again  quartered  throwing  out  opposite 
quarters  as  before.  This  process  will  be  continued  as  rapidly  as 
possible  until  the  final  sample  is  reduced  to  such  amount  that  all  of 
the  final  sample  thus  obtained  will  be  contained  in  the  shipping  can  or 
jar  and  sealed  air  tight." 

Bailey  goes  on  to  point  out  how  exceedingly  misleading 
and  fallacious  analyses  may  be  if  every  care  has  not  been 
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taken  in  securing  a  representative  sample.  He  gives 
instances  : — "  In  one  case,  coal  which  undoubtedly  did  not 
vary  more  than  2  per  cent.,  in  actual  quality,  was  de- 
livered under  specification  ;  the  analyses  show  a  variation 
of  over  15  per  cent,  ash  in  individual  samples." 

"In  another  instance,  a  second  sample  of  the  same 
cargo  showed  over  20  per  cent,  more  ash  than  did  the 
first.  This  resulted  in  a  penalty  of  over  $  150  per  ton  on 
all  coal  delivered  for  the  month.  The  coal  was  all 
burned,  so  there  was  no  chance  to  obtain  a  check  sample, 
and  the  coal  contractor  had  to  accept  the  reduced  price, 
losing  all  the  profit  on  the  entire  year's  contract  because 
of  this  one  sample." 

He  further  adds,  "  It  is  not  strange  that  the  coal  com- 
panies are  reticent  about  taking  contracts  on  the  analysis 
and  heat  unit  basis  when  they  are  at  the  mercy  of  non- 
representative  samples." 

The  whole  gist  and  kernel  of  the  paper,  which  enters 
into  abstruse  mathematical  analyses  and  gives  curves  by 
which  the  probability  of  error  in  separate  samples  and  in 
a  number  of  samples  is  worked  out,  is  this. 

If  we  wish  to  minimize  the  error  which  may  occur  in 
any  one  small  sample,  it  is  essential  that  a  large  number  of 
such  samples  be  taken  from  every  part  of  the  consignment. 

In  this  manner  the  plus  error  of  one  lot  is  neutralized 
by  the  minus  error  of  another  lot.  All  parts  must  be 
equally  represented. 

It  is  therefore  obvious  that  in  order  to  obtain  a  truly 
representative  sample  of  a  truck  load  or  cargo  of  coal,  the 
time  to  take  it  is  during  the  loading  or  unloading  and  not 
after  it  has  been  stacked  or  loaded  into  trucks  or  vessels. 

Under  these  conditions,  comparatively  small  quanti- 
ties taken  at  regular  intervals,  by  a  system  in  which  there 
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is  no  selection  of  good  or  bad  pieces,  should  give  us  an 
accurate  sample  of  the  whole  bulk. 

We  will  first  take  the  case  of  a  train  load,  say  20  or 
30  wagons  of  coal,  being  loaded  at  a  colliery  for  delivery 
to  a  railway  company.  The  Railway  representative 
arrives  to  sample  the  consignment,  which  is  being  loaded 
into  the  wagons. 

A  specially  prepared  spot,  preferably  a  small  shed, 
should  be  provided  for  this  purpose  only,  with  a  pucca 
stone  slab  or  cement  floor. 

The  sampler  goes  along  the  different  wagons  as  they 
are  being  loaded,  with  a  coolie  wheeling  a  barrow,  or 
carrying  a  box,  in  which  he  places  samples  from  the  coal 
which  is  being  loaded  into  the  trucks.  As  the  barrow  is 
rilled,  it  is  dumped  into  the  sampling  shed,  till  a  fair 
sample  of  every  wagon  being  loaded  is  collected  on  the 
floor. 

Here  men  are  employed  breaking  up  all  the  large 
pieces  till  there  is  nothing  larger  than  an  orange,  and 
mixing  the  whole  lot  thoroughly  together.  If  1  cwt.  is 
roughly  taken  from  each  truck  being  loaded,  our  bulk 
sample  will  be  about  one  ton  of  coal,  and  this  ton  should 
represent  very  accurately  the  total  consignment. 

In  order  to  obtain  a  small  sample  from  the  bulk 
sample  there  are  several  methods  which  might  be  resorted 
to.  Perhaps  the  simplest  and  least  laborious  is  the 
method  described  in  the  author's  paper  on  "  Sampling  of 
Ores  and  Bullion."1  The  coal  being  spread  out  over  the 
floor  on  depth  of  about  1  ft.,  trenches  are  cut  through  it 
at  right  angles  dividing  the  whole  lot  into  a  number  of 
small  heaps ;  a  spade  full  would  be  taken  from  each  heap 


1   Trans.  Min.  &  Geol.  Inst,  of  India,  July  1907. 
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and  placed  in  the  barrow,  the  rest  of  the  coal  may  then  be 
carried  out  to  the  dump.  The  barrow  full  which  is  now 
the  sample  is  crushed  into  still  smaller  pieces  not  larger 
than  \  in  cube  and  again  thoroughly  mixed.  This  would 
be  quartered  down  till  sufficient  remains  to  fill  two  tins 
especially  made  to  hold  about  10  lbs.  of  coal  each.  These 
two  tins  are  then  filled  with  the  coal  soldered  and  sealed 
up,  the  name  ol  the  colliery,  date,  etc  ,  being  entered  on  a 
ticket  securely  attached  to  the  tin  with  a  lead  seal.  One 
tin  is  despatched  direct  to  the  analytical  laboratory,  the 
other  being  kept  for  reference.  The  sampling  of  ship 
cargoes  would  be  conducted  on  exactly  the  same  lines  and 
might  be  done  either  at  the  port  of  departure  or  arrival ; 
the  main  point  being  that  the  sampling  should  be  done 
during  the  loading  or  unloading  of  the  cargo  in  a  system- 
atic manner,  with  the  necessary  appliances  at  hand,  so 
as  to  cause  as  little  trouble  and  dislocation  to  the  traffic  as 
possible. 

The  contractor  or  colliery-owner  should  always  be 
permitted  to  have  his  representative  on  the  spot  to  safe- 
guard his  interests,  and  the  Railway  representative  must 
likewise  be  a  man  of  high  character  and  probity,  as  it 
rests  entirely  on  the  manner  in  which  he  carries  out  his 
duties  whether  a  fair  valuation  for  the  coal  is  or  is  not 
secured. 

Collieries  supplying  a  high  class  of  fuel,  where  care  is 
taken  not  to  despatch  shale  and  dirt  with  their  coal,  would 
particularly  benefit  by  these  arrangements,  and  might  rely 
on  obtaining  a  bonus  on  almost  every  coal  consignment. 
On  the  other  hand  collieries  where  either  the  coal  contains 
many  bands  and  is  uneven  in  character,  or  where  the 
work  of  picking  is  carried  out  in  a  slovenly  fashion,  will 
suffer  considerably  by  these  arrangements,  as  the  samples 
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will  surely  reflect  the  inferior  character  of  their  consign- 
ments, and  a  high  ash  report  will  result,  which  may  end, 
either  in  heavy  penalties,  or  rejection  of  the  coal. 

It  may  be  said  with  confidence  that  in  any  one  seam, 
and  in  some  cases  in  a  number  of  seams  from  the  same 
locality,  the  comparative  value  of  the  coal  depends  entirely 
and  solely  on  the  quantity  of  ash  it  contains.  The  clean 
coal  will  probably  average  an  ash  content  which  will 
run  pretty  evenly  through  the  seam,  but  in  parts  the  seam 
will  be  cut  up  with  shaly  bands,  burnt  coal,  sulphur 
(pyrites)  or  the  soft  earthy  matter  called  bone-coal  in 
America  which  may  be  difficult  to  pick  out  and  which 
will  at  once  raise  the  ash  percentage  and  lower  the  value 
of  the  coal  to  the  consumer.  From  the  consumers'  point 
of  view  it  really  matters  little  what  seam  the  coal  comes 
from  as  long  as  its  quality  is  suitable  to  him.  With  proper 
picking  an  inferior  seam  ma}^  still  yield  a  good  fuel.  Under 
present  arrangements  consumers  stipulate  for  coal  from  a 
certain  colliery  or  seam.  It  must  in  many  cases  be  im- 
possible to  ensure  that  the  coal  has  been  won  from  the 
seam  contracted  for,  and  even  that  seam  may  not  be 
equally  good  all  over.  Where  the  purchaser  however 
buys  on  analysis  or  ash  contents  it  matters  little  to  him 
from  what  seam  or  colliery  the  coal  is  taken  as  long  as  the 
analysis  shows  it  to  come  within  his  specification. 

It  is  not  pretended  that  this  system  does  away  with 
the  utility  or  necessity  of  practical  bulk  trials.  The  coal 
user  must  make  certain  that  the  class  of  fuel  is  what  he 
requires  for  his  particular  boilers,  engines  or  furnances. 
Coals  giving  excellent  calorific  values  in  a  calorimeter  are 
often  quite  unsuitable  for  certain  classes  of  boilers.  A 
case  in  point  came  under  my  notice  where  a  certain  quality 
of  coal  high  in  fixed  carbon  and  low  in  volatiles  could  not 
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be  used  with  our  chain  grate  stokers  and  Babcock  and 
Willcox's  boilers.  In  order  to  heat  up  the  incandescent 
arch  a  fuel  with  a  higher  percentage  of  volatiles  was 
required.  Again  certain  locomotives  using  strong  forced 
draft  require  a  very  hard  coal.  A  soft  easily  dusting  coal 
is  quickly  blown  through  the  fire  box  out  of  the  funnel 
and  much  waste  of  fuel  occurs.  These  physical  characters 
have  to  be  considered  when  choosing  a  fuel  suitable  to  the 
purpose  for  which  it  is  required. 

Clinkering  of  ashes  is  another  trouble  which  is  parti- 
cularly experienced  with  certain  Indian  coals.  High  ash 
coals  are  naturally  the  most  troublesome  in  this  respect, 
but  the  nature  of  the  ash,  amount  of  sulphur  (pyrites), 
lime,  alkalis,  etc.,  are  most  important  factors. 

Having,  however,  proved  by  actual  trial  that  a  certain 
fuel  is  practically  most  suitable  and  economical,  an  ex- 
haustive analysis  should  be  made  of  it,  and  specifications 
on  this  basis  can  be  arranged  for  future  supplies. 

Before  proceeding  to  the  second  part  of  my  paper  I 
should  like  to  say  a  word  or  two  about  mine  sampling ,  and 
how  samples  taken  from  mines  compare  with  the  fuel 
which  is  actually  despatched  from  the  seams  worked. 

In  taking  samples  from  a  seam  direct,  much  depends 
on  the  personal  equation.  One  sampler  will  take  the 
whole  of  the  seam  from  top  to  bottom  including  partings, 
bands,  dyke,  jama  or  anything  which  may  be  there, 
whereas  another  man  will  only  take  out  the  clean  coal, 
and  leave  everything  which  he  considers  should  be  picked 
out  before  the  coal  leaves  the  mine. 

Whether  one  or  the  other  system  truly  represents  the 
quality  of  coal  despatched,  depends  on  the  care  with 
which  the  coal  is  picked  before  loading  into  wagons. 

A  large  amount  of  data  on  this  subject  was  collected 
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by  the  United  States  Geological  Survey  during  the  opera- 
tions of  the  fuel  testing  plant  at  St.  Louis  in  1905. ' 

The  ash  percentage  of  the  mine  samples  was  almost 
invariably  lower  than  that  of  the  car  samples,  i.e.,  of  the  coal 
from  the  same  mine  sampled  from  the  wagons,  showing 
that  the  persons  who  did  the  mine  sampling  did  not  allow 
sufficiently  for  the  impurities  which  were  allowed  to  be 
included  with  the  coal  by  the  miners.  It  was  found,  that 
over  a  large  number  of  comparisons,  the  percentage  of 
increase  of  ash  in  the  car  samples  over  the  mine  samples 
remained  remarkably  constant,  and  that  by  multiplying 
the  ash  percentage  of  the  mine  samples  by  the  factor  13 
the  ash  contents  of  the  car  samples  could  be  estimated 
with  considerable  accuracy. 

How  far  this  would  be  true  for  India  it  would  be 
impossible  to  say  without  actual  experiment,  but  it 
appears  to  the  author  that  such  experiments  carried  out 
on  a  large  scale  throughout  our  collieries  would  be  most 
instructive,  and  give  us  a  good  idea  of  the  real  value  of  our 
seams,  and  what  can  be  expected  from  them. 

Under  any  circumstance  these  experiments  show 
conclusively,  that  the  consumer  should  not  depend  on 
mine  sampling  however  well  done,  but  should  have  his 
samples  taken  invariably  from  the  coal  which  is  actually 
being  delivered  to  him. 

SPECIFICATIONS  FOR  COAL  CONTRACTS- 

These   should    be    as   simple   and   straightforward  as 

possible.     Tenders  are  called  for  the  supply  of  a  certain 

quantity  of  coal  either  loaded  into  wagons  at  the  colliery 

or  delivered   at   a  certain  point.     If   the   contract  is  for 
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coal  loaded  into  wagons,  it  would  certainly  be  fairer  to 
sample  the  coal  while  being  loaded.  If  for  delivery  at  a 
certain  point,  the  consignments  should  be  sampled  at  that 
place. 

The  basis  on  which  the  coal  is  bought  under  specifi- 
cation would  be  as  follows  : — - 

Payment  to  be  made  on  the  basis  of  the  price  named 
in  the  proposal  for  the  coal  specified  therein. 

Corrections  will  be  made  for  variations  in  heating 
value  and  ash,  as  shown  by  analysis.  A  certain  basis  for 
calorific  value  will  be  laid  down  and  a  certain  basis  for 
ash  which  will  be  calculated  on  the  dry  coal  (i.e.,  the  coal 
free  from  moisture  determined  by  drying  it  at  105- 107 °  C). 
The  basis  for  calorific  value  for  first  class  steam  coal  for 
locomotives  might  be  12,000,  B.  Th.  U.  (6666  calories)  as 
determined  by  the  Bomb  calorimeter. 

A  variation  of  500  B.  Th.  U.  above  or  below  the  basis 
would  be  paid  for  at  the  contract  rate. 

If  the  coal  has  a  calorific  value  of  more  than  500  B. 
Th.  U.  above  the  standard  a  bonus  would  be  paid  for  each 
500  units  or  portion  thereof  at  a  scale  laid  down  which 
would  form  a  clause  in  the  contract.  Conversely  if  the 
calorific  value  be  lower  than  500  B.  Th.  U.  below  the 
standard,  a  penalty  for  each  500  units  or  portion  thereof 
would  be  deducted  from  the  contract  price  of  the  coal  at  a 
scale  similarly  laid  down. 

The  rejecting  limit  might  be  10,000  B.  Th.  U. 

The  ash  basis  might  be  12  %  for  similar  class  of  coal 
to  be  reckoned  on  the  moisture  free  sample,  i.e.,  on  a 
sample  dried  at  105 °  C.  according  to  the  method  detailed 
in  the  author's  paper  on  "Proximate  Analyses  and 
Calorific  Values  of  Bengal  Coals." 

A  variation  of  2  %  above  or  below  the  standard  would 
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be  paid  for  at  the  contract  rate.  Above  the  limit  a 
penalty  on  a  fixed  scale  would  be  levied  for  each  one  per 
cent,  or  portion  of  I  %  exceeding  the  limit,  in  this  case 
14%.  If  the  ash  exceeds  18  per  cent,  it  is  liable  to 
ejection.  Conversely  a  bonus  on  a  fixed  scale  would  be 
paid  for  each  1  per  cent,  or  portion  of  1  per  cent,  of  ash 
found  below  the  lower  limit  fixed,  in  this  case  10  per 
cent, 

A  few  concrete  cases  will  best  show  how  the  system 
would  work. 

The  tender  is  for  coal  loaded  into  wagons  at  Rs.  4  per 
ton  on  a  basis  of  12,000  B.  Th.  U.  and  12  per  cent,  ash 
contents  in  the  dried  coal.  500  B.  Th.  U.  above  or  below 
standard  to  be  paid  for  at  contract  rate.  Bonus  or 
penalty,  4  annas  per  ton,  for  every  500  or  portion  of  500 
B.  Th.  U.  above  or  below  the  limits,  viz.,  12,500  and  11,500 
B.  Th.  U. 

Coal  with  2  %  of  ash  above  or  below  standard  to  be 
paid  for  at  contract  rate.  Bonus  or  penalty,  4  annas  per 
ton,  for  every  1  per  cent,  or  portion  thereof  below  or 
above  the  limits,  viz.,  10  %  and  14  %. 

EXAMPLES. 

A.  Coal  is  sub-bituminous  and  has  proximate  analy- 
sis as  follows : 

Moisture           .  .                   .  .  6-5  % 

Volatile  combustible         ...  33' 5 

Ash                   ..                  ..  no 

Fixed  carbon                      . .  49  o 

Ash  in  dried  sample           . .  H'77 

B.  Th.  U.        ..                  ..  11,340 

This  coal  having  a  calorific  value  below  11,500  B.  Th.  U. 
will   have    a    penalty    of  4  annas  per  ton  deducted  from 
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its  price  for  defect  in  calorific  power.  Its  ash  contents 
1177  will  incur  neither  bonus  nor  penalty.  Price  of  this 
coal  into  trucks  will  therefore  be  Rs.  3/12  per  ton. 

B.     A   bituminous    coal   has    proximate    analysis  as 
follows :  — 


Moisture 

Volatile  combustible 

Fixed  carbon    .  . 

Ash 

Ash  in  dried  coa 

B.  Th.  U. 


3'5% 
29"5 
53'o 
140 

I4-5 
11,850 

Th.  U.  but  will  pay  a 
Its  price  is 


This  coal  within  the  limit  for  B 
penalty  of  4  annas  per  ton  for  excessive  ash 
Rs.  3/12  per  ton. 

C.     A  similar  coal  with  low  ash.     Analysis  as  follows 
Moisture  . .  . .         4'5  % 


Volatile  combustible 

■       3i'5 

Fixed  carbon   . . 

56-0 

Ash 

8-o 

Ash  in  dried  coal 

8-3 

B.  Th.  U. 

12,600 

This  coal  receives  bonus  of  4  annas  per  ton  for  B.  Th.  U. 
and  8  annas  per  ton  for  low  ash.  Its  price  is  Rs.  4/12 
per  ton. 

D.  A  low  volatile  bituminous  coal  low  in  ash  and 
with  high  calorific  value  has  following  analysis : — 

Moisture  ..  ..  ro% 


Volatile  combustible 

Fixed  carbon    .  . 

Ash 

Calorific  power 


2y5 
64  5 
7-0 
14,000  B.  Th.  U. 


o-5% 

..       i6'5 

65-0 

18 

12,600  B. 

Th. 

U 
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This  coal  receives  a  bonus  of  Re.  1  for  B.  Th.  U.  and 
12  annas  for  low  ash.     Its  price  would  be  Rs.  5/12  per  ton. 

E.     A  low  volatile  semi-anthracitic  coal  high  in  ash 
has  following  analysis  : — ■ 
Moisture 

Volatile  combustible 
Fixed  carbon    .  . 
Ash 
Calorific  power 

It  receives  a  bonus  of  4  annas  for  B.  Th.  U.  but  a 
penalty  of  Re.  1  for  ash.  Total  penalty  12  annas.  Its 
price  is  Rs.  3/4. 

The  above  examples  include  nearly  all  the  classes  of 
Bengal  coal  used  by  Railways  and  Steam  Ship  Companies. 

In  considering  a  contract  freight  is  an  important  item 
and  must  come  into  the  calculation.  When  tenders  are 
received  the  difference  in  the  cost  of  freight  must  of  course 
be  considered  when  comparing  the  price  of  one  coal  with 
another.  This  item  is  important,  and  for  up-country 
deliveries  would  favour  the  Jharia  field  while  for  Calcutta 
the  Ranigunge  field  obtains  the  advantage. 

When  however  we  see  the  pit  mouth  value  of  coals  in 
the  Ranigunge  field  which  have  actually  a  lower  calorific 
value  than  those  of  the  Jharia  and  Barakar  fields  quoted 
at  double  their  price  for  deliveries  up-country,  it  certainly 
looks  as  if  there  was  something  wrong  in  the  arrangement 
of  railway  contracts,  where  other  factors  must  be  taken 
into  consideration,  which  may  on  scientific  investigation 
prove  to  be  without  much  real  worth. 

After  all,  the  point  is  for  the  purchaser  to  know 
exactly  what  he  is  getting  for  his  money.     This  can  only 
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be  done  by  the  regular  and  systematic  sampling  of  coal  con- 
signments, basing  the  price  on  the  results  of  the  analyses. 

One  constituent  which  is  rather  important  I  have 
failed  to  mention  with  regard  to  the  value  of  a  coal,  i.e., 
Sulphur. 

Luckily  Bengal  coals  do  not  seem  to  suffer  as  a  rule 
from  an  excess  of  this  impurity.  It  would  be  well  how- 
ever in  all  contracts  to  limit  its  amount  to  15  per  cent, 
and  to  place  a  penalty  of  say  4  annas  per  ton  on  each  0-5 
per  cent,  over  the  maximum.  Pyrites  in  coal  certainly 
conduces  to  clinkering  and  is  a  troublesome  impurity  if  in 
excess,  besides  leading  to  deterioration  in  fire  bars,  boiler 
tubes,  etc. 

The  above  suggestions  may  be  capable  of  useful  modi- 
fications, and  practical  colliery  men,  engineers  and  other 
coal  consumers  may  be  able  to  add  suggestions  or  to  bring 
forward  arguments  pro  and  con,  which  would  enable 
schemes  to  be  formulated  which  would  meet  all  require- 
ments, and  be  acceptable  to  both  sellers  and  purchasers  of 
coal. 


Artesian  WeIl=Boring. 


BY 

Kilburn  &  Co. 

The  problem  of  obtaining  a  good  supply  of  pure  drink- 
ing water  at  a  cost  within  the  means  of  the  numerous 
Municipalities,  District  Boards  and  private  industrial  con- 
cerns throughout  Deltaic  Bengal  and  the  Coal-fields  has 
long  occupied  the  attention  of  Government  and  the  vari- 
ous Local  Authorities  and  others  interested  in  this  vital 
question. 

The  health  statistics  of  Bengal  published  from  year  to 
year  are  sufficient  evidence  as  to  the  appalling  annual  mor- 
tality from  Cholera,  Dysentery  and  other  water-borne 
diseases,  due  very  largely  to  the  insanitary  and  dangerous 
practice  of  obtaining  all  water  for  domestic  purposes  from 
tanks  or  rivers  which  are  always  liable  to  contamination 
and  pollution. 

The  urgent  necessity  of  providing  a  supply  of  pure 
drinking  water  therefore  is  undoubted,  and  the  following 
notes  regarding  deep  tube  wells  recently  put  down  in  Chitta- 
gong  for  the  Government  of  Eastern  Bengal  and  Assam 
are  interesting  as  shewing  what  can  be  done  in  the  direc- 
tion of  a  pure  water  supply. 

In  the  Gangetic  plains  of  Bengal  true  artesian  condi- 
tions cannot,  of  course,  be  expected  except  in  a  few  favour- 
ably situated  places  at  or  near  the  base  of  the  Himalayas, 
but   at   a    comparatively   shallow  depth  a  practically  in- 
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exhaustible  supply  of  pure  water ,  free  from  all  risk  of  con- 
tamination, is,  as  a  rule,  available  throughout  the  year. 

Ordinarily  bands  of  sandy  clay  or  hard  sand  are  met 
with  at  from  ioo  to  150  feet  below  the  surface,  and  it  is 
only  necessary  to  drive  the  well  below  one  of  these  bands 
into  the  first  water-bearing  strata  met  with  to  obtain  a 
constant  supply  of  pure  water.  These  wells  are  lined  to  a 
depth  below  ground  level  with  flush- jointed  heavy  section 
steel  pipes  sufficient  to  preclude  all  possibility  of  contamina- 
tion from  surface  or  subsoil  water.  When  this  point 
has  been  reached,  it  is  usual  to  continue  the  well  unlined 
for  a  further  distance,  which  varies  according  to  circum- 
stances, and  the  nature  of  the  strata  passed  through,  to 
allow  of  the  formation  of  a  cavity  at  the  base  of  the  pipe 
line  in  which  the  water  may  collect  by  percolation. 

It  will  be  found  in  Deltaic  Bengal  that  in  most  cases 
the  water  in  the  well  will  rise  to  within  a  few  feet  of  the 
surface  whence  it  has  of  necessit}^  to  be  raised  by  com- 
pressed air  or  pumps  into  storage  tanks  or  reservoirs  for 
distribution  where  required.  The  first- mentioned  process 
offers  particular  advantages  for  pipe  wells  and  for  India, 
as  all  the  machinery  is  on  the  surface  and  there  are  no 
troublesome  valves,  joints  or  plungers  to  be  attended  to. 
Early  in  1907  the  Government  of  Eastern  Bengal  and 
Assam  went  very  closely  into  the  question  of  providing 
the  town  of  Chittagong  with  a  good  water  supply,  and 
amongst  other  schemes  put  forward  and  considered  was 
one  for  sinking  artesian  wells.  Owing  to  its  comparative 
cheapness  this  scheme  was  favourably  considered,  and.  act- 
ing on  the  advice  of  the  Geological  Survey  of  India,  a 
trial  borehole  was  put  down  at  a  site  close  to  the  station 
which  was  considered  the  most  likely  to  give  definite 
data. 
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On  the  1 8th  July,  1907,  this  boring  was  started,  the 
work  being  entrusted  to  the  Diamond  Drill  Syndicate  of 
4,  Fairlie  Place,  Calcutta.  Considerable  trouble  was  ex- 
perienced in  putting  down  this  boring,  a  section  of  the 
strata  passed  through  being  given  in  the  Appendix  hereto. 
This  was  due  to  the  alternating  beds  of  sand  and  clay  met 
with  at  various  depths,  running  sand  proving  exception- 
ally troublesome.  A  No.  4  rotary  steam  drill  was  used 
throughout,  and  was  found  quite  satisfactory  for  the  size 
of  hole  drilled,  viz.,  3".  A  bed  of  running  sand  was 
passed  through  at  a  depth  of  35  feet  which  caused  a  delay 
of  some  days  whilst  lining  tubes  were  being  driven  through 
it,  but  once  passed  no  further  trouble  was  experienced  till 
a  depth  of  170  feet  was  realised. 

At  this  depth  a  sand  blow  occurred  which  caused  a 
delay  of  some  six  weeks  whilst  larger  lining  tubes  were 
driven  and  special  tools  devised  for  clearing  the  hole  down 
to  a  point  below  the  sand  bed.  Once  this  was  overcome 
the  work  proceeded  smoothly  until  the  hole  was  completed 
at  a  depth  of  701  feet  on  the  21st  December  1907. 

The  total  cost  of  this  experimental  tube  well  was 
some  Rs.  12,648  or  a  cost  of  Rs.  18  per  foot.  This  high 
footage  cost  was  entirely  due  to  the  very  difficult  nature 
of  the  strata  passed  through  and  the  consequent  delays 
and  expenses  entailed. 

This  well  and  the  tests  made  in  connection  therewith, 
however,  proved  beyond  reasonable  doubt  that  there  was 
a  practically  unlimited  supply  of  good  sub-artesian  water 
available,  and  on  the  advice  of  their  experts  Government 
eventually  decided  to  put  down  two  six-inch  wells  to  a 
finished  depth  of  some  450  feet  each,  lined  with  flush 
jointed  heavy  steel  pipes  for  a  considerable  proportion  of 
their  depth. 
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This  work  was  entrusted  to  the  same  contractors, 
who,  as  a  result  of  the  experience  gained  in  the  trial  bor- 
ing decided  to  abandon  the  Diamond  Drill  for  the  larger 
wells,  and  employed  a  rotary  hydraulic  drill  more  adapted 
to  the  heavy  work  entailed  in  handling  the  great  weight 
of  the  large  diameter  lining  tubes.  The  principle  of  this 
drill  is  a  simple  one,  the  lining  tubes  being  fitted  with  a 
hardened  steel  cutting  shoe  and  rotated  by  mechanical 
means,  whilst  a  powerful  pump  forces  water  down  the 
inside  of  the  tubes  whilst  rotating.  This  water  finds  its 
way  to  the  surface  round  the  outside  of  the  tubes  bringing 
with  it  the  ' '  spoil ' '  and  at  the  same  time  acting  as  a 
"  lubricant  "  to  the  revolving  pipe  line. 

A  start  was  made  on  the  ioth  May,  1909,  a  short 
length  of  10"  steel  pipe  being  first  driven  as  a  guide.  A 
column  of  8"  pipes  was  then  lowered  and  the  boring  pro- 
per commenced.  Great  care  and  expedition  were  neces- 
sary in  disconnecting  the  water  connections  when  a  new 
length  of  tubing  was  added  as  the  hole  progressed.  Any 
delay  would  have  meant  the  probable  silting  up  of  the 
tubes  both  inside  and  out,  and  their  becoming  fast  owing 
to  the  consequent  "  skin  friction.  " 

At  night  it  was  necessary  to  keep  the  pumps  and  the 
work  going  continuously  for  the  same  reason.  At  a  depth 
of  72  feet  it  was  found  impossible  to  rotate  the  heavy 
column  of  8"  tubing  further.  A  new  method  of  procedure 
had  then  to  be  adopted.  A  column  of  6"  tubing  was 
lowered  inside  the  8"  fitted  with  a  cutting  shoe,  and  this 
was  rotated  and  sunk  a  few  feet  below  the  8"  column,  and 
the  latter  then  driven  with  a  ij  ton  drive  weight  as  far 
as  possible,  and  the  operation  repeated.  By  this  means 
the  8"  column  was  got  down  to  a  depth  of  246  feet  below 
which  it  could  not  be  driven  owing  to  skin  friction. 
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The  hole  was  then  continued  with  the  column  of  6" 
casing  by  a  similar  process  to  a  depth  of  314  feet  where  it 
was  considered  advisable  to  stop  the  lining  and  finish  the 
hole  unlined  to  allow  sufficient  space  for  percolation.  A 
special  tool  was  then  devised  to  complete  the  hole  in  the 
form  of  a  corebarrel  18  feet  long  with  a  cutting  edge  which 
would  just  pass  down  inside  the  6"  casing,  connected  to  a 
line  of  ordinary  hollow  drilling  rods.  After  some  experi- 
menting this  was  found  to  answer  admirably  and  the 
boring  continued  to  its  final  depth  of  427'-6"  which  was 
reached  on  the  2nd  August,  1909. 

The  second  well  was  sunk  in  a  similar  manner  a  few 
hundred  feet  from  the  first  and  was  started  on  the  13th 
August  and  completed  on  the  27th  September. 

The  rate  of  boring  therefore  on  the  two  wells  averaged 
as  follows  : — 

Well  No.  I.      85  days  428  feet  =  5  feet  per  day. 
Well  No.  II.    46  days  442  feet  =  96  feet  per  day. 

The  improved  rate  of  boring  due  to  the  experience 
gained  on  the  first  well,  and  the  consequent  increased  con- 
fidence of  the  staff  employed,  is  very  marked.  Sections  of 
the  two  wells  are  attached  hereto  and  shew  the  strata 
passed  through  in  each  case. 

The  cost  of  sinking  these  two  wells  was  approximately 
Rs.  25,000/-  or  about  Rs.  30/-  per  foot  inclusive  of  all 
charges. 

On  completion  of  the  wells  water  was  found  to  stand 
in  the  tubes  to  within  a  few  feet  of  the  surface,  and  an  air 
compressor  il  water-lift  "  plant  was  installed  midway  be- 
tween the  two  so  that  either  could  be  pumped  alternately 
or  both  simultaneously. 

The  cost  of  this  plant  including  wells  and  pumping 
tests  was  as  follows  : — 


Rs. 

A. 

p. 

••     25,322 

I 

10 

6,602 

15 

3 

•■       7322 

14 

5 

••       1,217 

7 

-> 
j 

••      3,457 

14 

10 

700 

0 

0 

••     44,623 

5 

7 
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Cost  of  two  6"  wells  as  above 

Air  compressors 

Boilers 

Temporary  shed  and  works 

Working  costs  for  5^  months 

Sundries 

Total  • 


Water  Discharge. — The  following  particulars  of  the 
results  obtained  from  the  pumping  tests  carried  out  are 
extracted  from  a  note  on  the  subject  by  the  Sanitary 
Engineer  to  Government.  Eastern  Bengal  and  Assam,  under 
whose  superintendence  the  tests  were  made  : — 

( '  Experiments  to  ascertain  the  actual  discharge  from 
"these  wells  were  started  on  the  30th  October,  1909,  in 
"  order  to  determine  if  they  would  supply  the  calculated 
"requirements  for  the  Chittagong  Water  Works,  namely 
"  300,000  gallons  daily  or  30,000  gallons  per  hour  for  ten 
"  hours,  and  to  indicate  the  action  of  the  pumping  on  the 
"  underground  supply.  These  were  for  some  time  con- 
"  ducted  on  alternate  days  for  the  wells,  as  only  one  air 
"  compressor  was  available.  Later  on  when  a  second  one 
1 '  was  provided  the  three  borings  were  pumped  from  simul- 
"  taneously,  and  the  results  indicate  that  their  distance 
"  apart  is  so  small,  mutual  interference  is  inevitable.  If 
"  therefore  future  borings  be  made,  a  distance  of  at  least 
"  300  yards  should  be  left  between  the  sites.  The  length 
"  of  the  air  pipe  below  G.  L.  was  originally  107  feet  for 
"  No.  1  and  i28/-o//  for  No.  2.  On  the  17th  December  the 
"  length  in  the  latter  was  reduced  to  59/-6//  with  the  result 
"  that  the  discharge  fell  from  14,674  to  9,657  gallons  per 
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"  hour,  and  on  the  21st,  23rd,  and  25th  December  experi- 
"  ments  were  made  at  No.  1  well  with  an  immersion  of  ij" 
"  air  pipe  of  48'-o//  62/-o//  and  77'-02,  the  results  being  res- 
"  pectively  4,617,  5,308,  and  7,315  gallons  per  hour.  These 
' '  experiments  were  continued  on  the  28th  and  30th  Decem- 
"  ber  and  1st  January  1910  with  an  immersion  of  92,107, 
"  and  123  feet,  and  a  discharge  of  8,322,  8,460  and  8,587 
"  gallons  per  hour ;  similarly  experiments  with  an  immersion 
"  of  2"  dia.  air  pipe  in  well  No.  1  of  92',  108'  and  124'  on  the 
<(  27th,  29th,  and  31st  December,  the  discharges  obtained 
"being  13,475,  13,729  and  I4>979  gallons  respectively. 
"  On  the  28th  February  1910  the  ij  dia.  pipe  in  well  No.  1 
"  was  replaced  by  a  2"  dia.  one  with  142'  immersion  with 
"  negative  results,  the  discharge  being  practically  identical 
"  with  an  equal  consumption  of  coal.  The  immersion  of 
"  the  air  pipe  in  well  No.  2  was  then  increased  to  i56'-o" 
"  on  the  1st  March,  with  no  very  marked  change.  These 
"  depths  of  immersion  were  subsequently  maintained 
<c  during  the  remaining  period  of  the  experiments. 

"  A  second  boiler  and  compressor  were  taken  into 
<l  work  on  the  2nd  May,  since  then  wells  Nos.  1  and  2  have 
"  been  pumped  from  simultaneously  and  occasionally  No.  3 
<(  as  well ;  when  this  was  done  the  discharge  from  Nos.  1 
"  and  2  was  decreased.  On  the  4th  June  three  wells  were 
"  pumped  from  simultaneously  for  a  period  of  26  hours 
"  when  the  discharge  and  depth  of  water  in  the  tube  at  the 
"  conclusion  of  the  test  was  : — 

Per  hour. 
"No.  1   well,  12,816  gallons   i4'-8"  fall  in  depth  of  water  in  tube. 
"    ,,    2     ,,      i4>°34       >,         I4,-°" 
"    ,,3     ,,       2,755       ,,  2'-4" 

29,605 
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"  the   water   level  on  the  following  day  having  quite  re- 
11  covered  its  former  state. 

"  On  the   14th  and   15th   June  the  three  wells  were 

"  pumped  from  simultaneously  for  a  period  of  48  hours, 

"  when  the  discharge  and  depth  of  water  in  the  tube  at 

"  the  conclusion  of  the  test  were: — 

"No.  1     11,649   gallons    i3'-io"     fall  in  depth  of  water  in  tube. 
"    ,,     2     12,816  ,,        11'-  4" 

•'    ,,     3       2,310  „        2'.-  5" 

' '  The  water  level  in  the  tube  the  next  morning  was 
'  slightly  higher  than  before  this  exhaustive  trial  was 
'  begun.     This  is  an  encouraging  result  after  a  severe  test. 

il  The  average  discharge  from  wells  Nos.  1  and  2  may 
(  be  assumed  to  be  27,000  gallons  per  hour.  The  results 
'  of  the  experiments  on  discharge  may  therefore  be  con- 
'  sidered  to  be  satisfactory. 

"  As  regards  the  quality  of  the  water  many  samples 
'  have  been  sent  for  analysis,  the  results  of  which  have 
c  been  invariably  satisfactory. 

"  The  most  economical  depth  of  submersion  of  the  air 
'  pipe  with  reference  to  the  expenditure  of  fuel,  has  not 
1  been  definitehT  ascertained.  Experiments  might  with 
1  great  advantage  be  made  on  this  point,  and  this  the 
1  more  so  as  it  is  dangerous  to  leave  sub-artesian  borings , 
'  as  these  are,  for  any  length  of  time  out  of  use ;  the 
'  underground  reservoir  formed  by  the  pumping  would  in 
1  all  probability  fill  up  with  sand,  which  would  in  time 
'  rise  up  the  bore  hole  and  plug  it  up." 

The  number  3  well  referred  to  above  is  the  trial  bor- 
ing originally  put  down. 

The  successful  results  attending  the  sinking  of  these 
two  wells  shew  that,  under  suitable  conditions,  a  source  of 
pure  water  supply  is  available  at  a  comparatively  moderate 
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cost,  limited  in  quantity  only  by  the  size  of  the  tubing 
employed. 

The  illustrations  given  in  this  note  are  from  photo- 
graphs of  the  two  wells  taken  whilst  pumping  experiments 
were  in  progress. 
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Notes  on  the  "Tallah  Raised  Reservoir, 
Corporation  of  Calcutta/' 


BY 


W.   B.  MacCabe,   M.lnst.C.E.,   F.I.C.,   Chief  Engineer  to  the 

Municipality  ; 

AND 

A.  Peirce,   A. M.lnst.C.E.,   Assistant  Engineer,   Water  Works. 

Before  proceeding  to  describe  the  raised  reservoir  and 
its  construction ,  it  will  be  as  well  to  explain  the  reason  of 
its  existence  and  the  functions  it  will  be  called  upon  to 
exert. 

The  water  for  the  city  and  its  suburbs  is  taken  from 
the  Hughly  at  Pulta,  some  I2j  miles  distant  from  Tallah. 
At  Pulta  the  water  is  settled  in  large  settling  tanks,  with 
the  aid  at  times  of  a  precipitant,  and  then  filtered  through 
slow  sand  filters,  which  latter  total  in  area  some  21  acres. 
From  Pulta  the  water  is  pumped  down  to  Tallah  through 
two  C.I.  mains  48  and  42  inches  diameter  respectively,  and 
is  there  received  into  underground  reservoirs,  having  a 
capacity  of  8  million  gallons.  From  these  underground 
reservoirs  the  pumping  engines  at  Tallah  pump  the  water 
through  2 — 30"  mains  a  portion  going  direct  to  consumers 
in  the  Northern  end  of  the  city,  and  the  remainder  into 
three  underground  reservoirs  situated  at  Wellington  Square, 
Halliday  Street  and  Bhowanipore,  which  reservoirs  have 
a  capacity  of  6,  4  and  3  million  gallons  respectively.     From 


1  Reprinted   from  the  "Transactions  of   the   Institution   of    Mechanical  En- 
gineers," Calcutta  Section. 
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these  reservoirs  the  water  is  again  raised  by  pumping 
machinery  which  completes  the  distribution  by  maintain- 
ing a  pressure  by  pumping  directly  into  the  mains  during 
certain  hours  of  the  day. 

Now  if  the  demand  for  water  remained  constant 
throughout  the  24  hours  the  work  of  distribution  would 
be  a  simple  one,  but  as  a  matter  of  fact  the  demand  varies 
continuously  throughout  the  day  and  night,  so  that  in 
pumping  directly  into  the  mains  it  would  be  impossible, 
unless  a  large  number  of  units  were  employed,  to  adapt 
the  supply  to  the  demand,  and  further  it  would  be  neces 
sary  to  provide  very  large  plants  to  deal  effectively  with 
the  maximum  demand.  It  is  clear  that,  unless  the  plant  is 
large  enough  to  deal  with  the  maximum ,  and  the  units  are 
small  and  numerous  enough  to  deal  with  the  minimum 
and  intermittent  demands  there,  difficulties  will  be  found 
in  maintaining  the  supply.  In  such  a  S3^stem  there  is  no 
balance,  with  the  consequence  that  it  flattens  off  the  peak 
and  low  loads,  with  the  effect  of  lowering  the  pressure  in 
the  mains  just  when  it  is  most  required,  i.e.,  at  the  period 
of  maximum  demand,  and  raises  it  above  what  is  required 
at  the  periods  of  minimum  demand. 

Again  the  system  of  pumping  water  from  Tallah  to 
underground  reservoirs  in  the  town  station  and  there  rais- 
ing it  again  is  mechanically  unsound  and  a  waste  of 
power. 

In  order  to  work  an  installation  of  filters  and  pump- 
ing machinery  with  economy  in  both  capital  expenditure 
and  working  charges,  it  is  necessary  that  they  should  work 
at  as  constant  a  rate  as  possible,  and  to  obtain  the  same 
economy  in  respect  to  the  water  mains  required  for  the 
distribution  of  the  water  to  the  consumers  in  the  city,  it 
is  necessary  that  the  actual  centre  of  distribution  should 


1911.]     THE  TALLAH  RAISED  RESERVOIR,  CALCUTTA.  85 

be  as  near  the  centre  of  demand  as  circumstances  admit, 
so  that  the  length  of  main  to  convey  the  supply  at  the 
maximum  rate  is  reduced  to  a  minimum. 

In  view  of  these  considerations  it  is  clear  that  from  the 
source  of  the  supply  to  the  centre  of  distribution  the 
supply  should  be  as  uniform  and  constant  as  it  is  possible 
to  make  it,  and  then  at  the  centre  of  distribution  to 
provide  means  to  balance  the  inequalities  between  the 
supply  and  the  ever-varying  demand. 

In  localities  more  favoured  b}7  nature  in  this  respect 
the  balance  is  provided  for  in  the  form  of  a  reservoir  upon 
some  convenient  eminence  in  the  neighbourhood  into  which 
water  is  pumped  and  from  which  it  gravitates  to  the 
district  to  be  supplied,  but  in  Calcutta  there  is  not  a  hill 
within  a  hundred  miles,  and  it  is  then,  to  provide  for  this 
local  defect  in  nature,  that  the  construction  of  an  artificial 
eminence  becomes  necessary.  As  the  works  are  now 
designed  the  supply  of  water  will  flow  through  the  filters 
at  Pulta  and  down  to  Tallah  at  a  constant  rate ,  and  it  will 
be  pumped  into  the  raised  steel  reservoir  at  Tallah  at  a 
more  or  less  constant  rate,  the  inequalities  between  the 
supply  and  demand  of  the  raised  reservoir  being  met  from 
the  capacity  of  the  underground  reservoirs  at  Tallah  and 
the  inequalities  between  the  supply  and  demand  of  the 
consumers  in  the  city  from  the  contents  of  the  raised  steel 
reservoir. 

There  are  many  practical  considerations  which  pre- 
clude the  construction  of  a  large  reservoir  in  the  centre  of  a 
city,  such  as  Calcutta,  and  the  site  at  Tallah  has  been 
chosen  as  the  nearest  practical  approach  to  the  centre  of 
distribution.  By  means,  however,  of  a  new  steel  main  of 
ample  size  the  water  will  gravitate  to  Wellington  Square, 
and  will  from  there  and  other  points  along  it  be  distributed 
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to  all  quarters  of  the  city  without  the  aid  of  intermediate 
pumping  plants,  so  that  it  will  be  possible  to  dispense 
with  the  pumping  station  at  present  in  use  at  Wellington 
Square,  Halliday  Street  and  Bhowanipore. 

The  functions  of  the  raised  reservoir  are  therefore  to 
provide  an  automatic  balance  to  regulate  the  inequalities 
between  the  supply  and  demand  and  to  maintain  a 
sufficient  head  of  water  throughout  the  city  at  all  hours  of 
the  day  and  night. 

THE   RAISED  RESERVOIR. 

Foundation. 

The  first  consideration  in  the  construction  of  a  large 
tank  to  hold  9  million  gallons  of  water  is  naturally  the 
nature  and  sufficiency  of  the  foundations.  In  the  Tallah 
reservoir  the  9  million  gallons  of  water  account  for  some 
40,000  tons,  while  the  structure  will  account  for  another 
8,500  tons,  and  it  was  decided  to  spread  this  weight  over 
an  area  of  342  x  342  ft.,  or  (say),  117,000  sq.  ft.  or  say  12 
cwt.  per  sq.  ft.,  including  the  ferro-concrete  foundation. 

The  site  selected  for  the  reservoir  was  a  piece  of 
bustee  land  to  the  east  of  Tallah  Pumping  Station,  the  soil 
consisting  of  the  usual  fine  sand  and  clay  as  met  with 
throughout  Calcutta  and  the  neighbourhood.  The  area 
was  interspersed  with  the  usual  katcha  tanks  excavated 
to  a  depth  of  13  ft.  or  thereabouts.  It  was  evidently 
useless  to  excavate  for  a  foundation,  and  it  was  decided 
to  construct  one  from  the  surface  of  the  ground.  The 
katcha  tanks  were  first  dewatered,  all  mud  and  soft  earth 
removed,  and  the  area  of  the  tanks  piled  with  sal  bullah 
piles  20  to  25  ft.  long,  after  which  the  tank  was  filled  with 
jhama  khoa  carefully  rammed  and  consolidated  in  layers 
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up  to  the  ground  level.  The  whole  area  of  the  reservoir 
was  then  rolled  by  means  of  steam  rollers,  all  soft  spots 
investigated  and  made  good  by  means  of  piles  and  jhama 
khoa  filling,  and  when,  under  the  application  of  a  15  ton 
roller,  a  firm  bed  had  been  obtained,  a  khoa  bed  9  in.  in 
thickness  was  laid  down  and  rolled  by  means  of  steam 
rollers  of  increasing  weight  until  a  firm  level  road-like  bed 
was  obtained.  In  order  to  prevent  the  "spreading"  of 
the  subsoil  a  protective  wall  formed  of  two  rows  of  close 
piles  25  to  30  ft  long  and  3  ft.  centres,  the  space  between 
the  piles  being  filled  in  with  ghooting  lime  concrete,  was 
constructed  at  all  points  which  from  their  surroundings 
appeared  to  require  such  protection. 

Upon  the  bed  of  khoa  the  foundation  proper  was 
constructed  consisting  of  2  ft.  6  in.  cement  concrete  rein- 
forced by  flat  steel  ties  6x|  in.  near  the  base  of  the  con- 
crete and  6x3  in.  rolled  steel  joists  near  the  surface. 
These  ties  and  joists  are  laid  east  and  west  and  north  and 
south,  the  joists  superposed  over  the  ties  in  the  manner 
shewn  in  the  drawings.  The  ties  and  joists  laid  east  and 
west  are  spaced  3  ft.  4  in.  centres,  while  those  laid  north 
and  south  are  grouped  together  in  sevens  under  the  column 
bases  at  1  ft.  centres. 

Structure. 

The  steel  structure  for  the  support  of  the  reservoir 
consists  of  17  x  12  in.  broad  flanged  beams  as  columns  braced 
together  in  fours  to  form  trestles  20  ft  square.  These 
trestles  are  single  throughout  the  structure,  excepting  at 
the  south  and  east  sides  where  two  trestles  are  braced 
together  to  give  additional  stability  against  wind  pressure, 
etc.  The  columns  rest  directly  on  the  upper  or  N.  &  S. 
rows  of  6x3  in.  foundation  joists  previously  referred  to, 
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the  weight  being  spread  over  the  joists  in  the  usual 
manner  by  means  of  rivetted  steei  bases  which  are  now 
filled  in  with  concrete  for  the  protection  of  the  steel  work 
from  corrosion,  and  for  additional  strength  and  stiffness. 
The  columns  are  88 J  ft.  high  and  weigh  <\\  tons  each. 
There  are  289  columns  in  the  structure,  and  each  will  carry 
a  weight  of  about  200  tons. 

On  the  top  of  the  columns  two  24  x  12"  x  158  lb. 
broad  flanged  beams  are  laid  side  by  side  running  north 
and  south  at  20  ft.  centres,  and  upon  these  main  girders, 
secondary  girders  15  x  6"  x  59  lt>.  are  laid  east  and  west 
at  2  ft.  2§  in.  centres. 

The  Tank  or  Reservoir. 

Upon  the  15  x  6  in.  secondary  girders  referred  to  in  the 
preceding  para,  a  bed  for  the  tank  plates  has  been  prepared 
by  the  provision  of  teak  packing  pieces  6x4  in.  section 
dipped  in  hot  tar,  laid  the  whole  length  of  the  secondary 
girders,  and  upon  this  bed  the  tank  bottom  rests. 

The  tank  or  reservoir  is  321  ft.  square  and  16  ft.  deep, 
and  is  divided  into  four  compartments  of  equal  size.  The 
compartments  serve  the  double  purpose  of  minimising  any 
possible  danger  to  the  reservoir  in  the  event  of  an  earth- 
quake by  reducing  the  wave  length  of  the  water  in  the 
tank,  and  they  further  facilitate  the  working  in  that  one 
or  more  sections  of  the  tank  can  be  emptied  for  examina- 
tion, repair  or  painting,  while  the  remaining  sections  are 
in  use. 

The  tank  bottom  plates  are  4  ft.  wide  lap  jointed  and 
are  f  in.  thick,  rivetted  together  with  f  rivets  2  in.  thick. 
The  floor  angles  are  5  x  3 \  x  f ,  and  to  these  the  side  plates 
4  ft.  wide  are  stayed  at  intervals  of  2  ft.  by  means  of  a  \" 
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gusset  plate  at  the  base  and  3  raking  flat  ties  3  xf ,  3  xf 
and  2  x  -f$. 

These  ties  are  joined  to  the  tank  bottom  by  means  of 
angles  5/x3^xf//,  and  to  the  tank  sides  by  means  of  an 
angle  5'  x  3^  x  f  "  running  from  the  top  to  the  bottom  of  the 
tank.  In  addition  there  are  channels  4"  x  3"  x  f"  fixed  in 
place  of  the  3  x  § "  flat  ties  at  intervals  of  10  ft.  all  round 
the  tank. 

The  partitions  are  constructed  and  supported  in  a 
manner  similar  to  the  tank  sides  but  without  the  channel 
stays  referred  to  in  the  previous  para. 

In  order  to  allow  for  the  possible  effects  of  expansion 
and  contraction  in  the  tank  sides,  the  contractors  Messrs. 
Clayton  Son  &  Co.  suggested  the  form  of  expansion  joint 
which  they  have  with  the  permission  of  the  Chief  Engineer 
added.  It  consists,  as  will  be  seen,  of  cutting  out  a  strip 
from  the  side  plates  at  intervals  and  in  its  place  rivetting 
on  a  plate  bent  thus' 


The  Roof. 

The  roof  is  supported  by  means  of  columns  superposed 
on  the  main  columns  of  the  structure.  These  columns 
support  12x5  joists  laid  north  and  south,  which  in  turn 
support  8x4  joists  laid  east  and  west  at  6  ft.  8  in.  centres, 
and  upon  these  are  laid  the  2  x  2  x  \  Tees  spaced  to 
carry  tiles  12  in.  wide. 

Upon  the  roof  Tees  are  laid  two  layers  of  common 
K.  W.  tiles  with  a  mortar  joint  between  and  upon  this, 
after  a  coat  of  cement  has  been  added,  will  be  laid  a  water- 
tight roof  consisting  of  a  layer  of  Bitumen  compound  (run 
on  hot),  then  a  thickness  of  Pabco,  then  another  layer  of 
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Bitumen  compound,  and  the  whole  completed  with  a 
thickness  of  Pabco  with  a  white  (Asbestos)  finish,  for 
coolness 

The  contractors  for  the  preparation  of  the  foundation 
were  Messrs.  T.  C.  Mukerjee  &  Co.,  for  the  construction  of 
the  reinforced  concrete  foundation  Messrs.  Martin  &  Co., 
for  the  construction  of  the  tank  Messrs.  Clayton  Son  &  Co. 
of  Leeds,  and  for  the  roof  Messrs.  The  Arracan  Co.  and 
Babu  Kali  Sunker  Mitter. 


GENERAL. 

It  has  already  been  explained  that  the  tank  is  to  act  as 
a  balancer,  and  for  this  reason  only  one  pipe  is  necessary  to 
connect  the  pumping  machinery  to  the  tank,  and  the  tank 
to  the  mains  supplying  the  city.  At  such  times  when  the 
demand  in  the  city  exceeds  the  supply  from  the  pumps 
the  water  will  flow  from  the  reservoir  and  assist  the  pumps, 
and  at  periods  of  less  demand  the  balance  of  the  water 
from  the  pumps  not  required  in  the  city  will  flow  into  the 
raised  reservoir. 

There  is  one  central  connection  from  the  raised  tank 
to  the  mains,  and  this  consists  of  a  5  ft.  steel  main 
supported  by  a  duck  foot  bend  on  ferro  concrete  founda- 
tion. The  upper  portion  of  the  pipe  is  connected  to  the 
tank  with  a  copper  expansion  joint  in  order  to  allow  for 
expansion  and  contraction.  The  four  sections  of  the  tank 
are  connected  to  this  main  by  means  of  a  penstock  well, 
and  in  this  well  there  are  eight  penstocks  worked  from  the 
top  of  the  tank  by  means  of  hand-wheels,  which  permit 
any  section  of  the  tank  to  be  opened  or  closed  to  the 
well. 

There  is  an  overflow  18-in.  diameter  in  each  section 
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of  the  tank,  which  will  allow  the  water  to  overflow  when 
it  reaches  the  height  of  15  ft.  2\  in.  from  the  tank  bottom. 
The  whole  of  the  structure  will  be  painted  black  with 
Bitmo,  with  the  exception  of  the  exterior  sides  of  the  tank 
proper,  which  will  be  painted  white  in  order  to  reduce  the 
effect  of  the  sun's  heat  as  much  as  possible. 


Annual  Dinner. 

The  Annual  Dinner  of  the  Mining  and  Geological 
Institute  of  India  was  held  at  the  Volunteer  Head-quarters 
at  8-15  a.m.  The  newly-elected  President  of  the  Institute, 
Mr.  R.  P.  Ashton,  was  in  the  chair,  the  guest  of  the  even- 
ing being  H.  H.  the  lieutenant-Governor  of  Bengal.  The 
following  list  gives  the  names  of  the  members  and  their 
friends  who  were  present : — 

Messrs.  G.  F.  Adams,  M.  J.  Adamson,  C.  T.  Ambler,  R.  P.  Ashton, 
R.  G.  M.  Bathgate,  A.  Bray,  H.  Burkinshaw,  E.G.  Castles,  Dr.  Denning, 
Dr.  L,.  L.  Fermor,  Messrs.  H.  G.  Fleury,  W.  Forster,  A.  Ghose, 
H.  G.  Graves,  G.  H.  Greenwell,  R.  H.  A.  Gresson,  A.  Grossman.  W.  B. 
Haycock,  H.  H.  Hayden,  Hendry,  S.  Heslop,  A.  H.  Higby,  W. 
Howarth,  Major  F.  C.  Hughes,  Messrs.  Hudson,  A.  Jardine,  Kirkmond, 
G.  C.  Leach,  A.  H.  Ley,  F.  A.  S.  Longley,  A.  Mackay,  C.  H.  McCale, 
J.  J.  Marshall,  A.  C.  McWalters,  J.  Mackintosh,  W.  P.  O.  Macqueen, 

E.  M.  Mannooch,  J.  W.  Meares,  G.  Miller,  R.  Mitchell,  J.  W.  Nierses, 
E  J.  Oakley,  J.  A.  Oliver,  A.  H.  Otto,  C.  A.  W.  Payne,  H.  Paysant, 
T.  C.  Piggford,  T.  W.  T.  Quarmby,  \V.  J.  Rees,  H.  H.  Reynolds.  C.  W. 
Rivaz,  E.  H.  Roberton,  F.  H.  Robinson,  A.  T.  Rose,  J.  Rowley,  A. 
Russell,  T.  Samson,  E.  S.  Saunders,  F.  M.  Short,  R.  R.  Simpson,  H.  T. 
Thomson,  A.  H.  Ward,  J.  B.  Wardlaw,  W.  Webber,   Rob.  Wells  and 

F.  P.  Williams. 

The  guests  of  the  Institute  were:  — 
His  Honour  the  Lieutenant-Governor  of  Bengal,  Hon'ble  Mr.  R.  W. 
Carlyle,  Hon'ble  Mr.  F.  A.  Slacke,  Sir  F.  G.  Dumayne,  Hon'ble  Mr.  B. 
Robertson,  Messrs.  A.  M.  Monteath,  W.  A.  Dring,  J    Manson,  F.  Xoel- 
Paton,  and  W.  A.  Lee. 

THE  MINERAL  INDUSTRIES. 
After  the  toast  of  "The  King,"  Major  F.  C.  Hughes, 
in  proposing  the  toast  of  "  The  Mineral  Industries  of  India," 
said : — 


[Vol.  VI,  1911.]  ANNUAL  DINNER.  93 

"  There  is  no  necessity  for  me  to  enlarge  on  the  enor- 
mous importance  to  India  of  her  Mineral  Industries. 
Statistics  show  us  that  there  has  been  during  the  last 
decade  a  steady  increase  in  the  value  of  the  mineral 
production  of  India,  from  five  million  pounds  in  1898  to 
nearly  eight  million  pounds  in  1908,  and  though  there  was 
a  temporary  set-back  in  the  following  year,  we  are  appa- 
rently on  the  eve  of  another  era  of  prosperity. 

Referring  to  the  Coal  Industry  with  which  the  large 
majority  of  gentlemen  here  are  connected,  I  will  content 
myself  with  saying  that  after  the  serious  set-back  of  the 
last  two  years,  a  set-back  experienced  in  every  country  on 
the  globe,  there  seems  every  prospect  of  better  times  in 
the  near  future,  and  signs  are  not  wanting,  that  with 
increased  prosperity  and  revival  of  trade,  the  industry  will 
again  forge  ahead  under  improved  conditions  and  on  a 
sounder  basis. 

Shipments  of  coal  from  the  docks  already  show 
a  satisfactory  increase.  In  1909,  2,544,610  tons  were 
exported,  while  last  year  the  figure  rose  to  3,167,481  tons. 
This  is  the  highest  figure  yet  attained,  being  higher  even 
than  that  of  1908  when  3,095,748  tons  were  shipped. 

As  regards  the  quality  of  Indian  coal,  after  a  close 
study  of  the  question,  I  am  prepared  to  say  that  coal  from 
our  best  Bengal  seams  can  compare  favourably  with  that 
produced  in  Japan,  Australia,  or  South  Africa  who  are  the 
keenest  competitors  in  our  markets,  and  with  low  costs  of 
production,  Bengal  coal  should  be  able  to  hold  its  own 
against  all  comers  in  the  Eastern  markets  from  Singapore 
to  Aden  if  not  further  afield. 

Another  industry  which  has  made  enormous  strides 
during  the  last  few  years  is  the  oil  industry.  We  learn 
that  in    1897   the  production   of  petroleum   in  India  and 
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Burma    was    only    19  million   gallons,    while  in  1908    it 
reached  176^  million  gallons  and  in  1909  233^  millions. 

We  find  by  statistics  that  iron  and  steel  to  the  value  of 
£5,800,000  and  copper  to  the  value  of  £1,700,000  were 
imported  during  1909  into  India.  We  know  that  India 
herself  possesses  enormous  untapped  supplies  of  these 
metals  which  only  require  the  necessary  enterprise  and 
capital  for  their  exploitation.  I  have  sitting  next  to  me 
to-night  a  guest  of  the  Institute  whom  we  are  very  pleased 
to  meet  and  whom  I  hope  we  may  one  day  welcome  into 
our  fold,  I  mean,  Mr.  Wells,  the  Manager  of  the  Tata  Iron 
and  Steel  Co.  The  task  his  company  is  undertaking,  so 
aptly  referred  to  by  our  President  in  his  address  this 
morning,  will  we  hope  introduce  a  new  era  into  the  mineral 
and  metallurgical  life  of  India,  and  we  look  forward  to 
the  time  when  she  will  be  in  a  position  to  smelt  her  own 
ores  with  her  own  coal  and  fluxes,  and  not  only  produce 
sufficient  to  supply  her  own  needs  but  to  export  the 
surplus  to  other  and  more  backward  lands.  In  a  country 
like  India,  which  is  expanding  and  advancing  in  civiliza- 
tion and  becoming  more  and  more  an  industrial  as  well  as 
an  agricultural  country,  the  demand  for  iron  and  steei 
must  increase  by  leaps  and  bounds.  Its  overspreading 
railways  will  require  rails,  girders,  and  iron  structures  of 
every  description,  and  the  shipping  factories  and  work- 
shops require  ever-increasing  quantities  of  the  metal  which 
has  given  its  name  to  our  age. 

We  have  millions  of  tons  of  good  cooking  coal  in  our 
coal  fields.  Until  we  have  a  big  metallurgical  industry, 
these  seams  cannot  be  developed  to  their  full  capacity,  nor 
can  the  manufacture  of  coke  be  undertaken  under  modern 
conditions  in  bye  product,  even  similar  to  those  erected  by 
Mr.  Ward  at  the  E.  I.  R.  collieries  at  Giridih  on  a  large 
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scale,  until  the  establishment  of  these  industries  creates 
a  sufficient  market  for  their  products. 

Copper  again  is  a  metal  which  is  imported  in  large 
and  increasing  quantities.  At  the  Calcutta  Mint  with 
which  I  am  connected,  about  5,000  tons  of  copper  at  a  cost 
of  some  £40^000  have  been  imported  principally  from 
Australia  during  the  past  5  years.  Yet  we  know  that 
large  stores  of  the  metal  exist  in  different  parts  of  India 
and  is  already  to  some  extent  exploited.  The  metal  is  one 
which  is  bound  to  come  to  the  front  in  India.  The  success- 
ful treatment  of  its  ores  requires  the  highest  metallurgical 
skill,  and  like  iron  can  only  be  undertaken  by  combining 
strong  finance  with  the  most  expert  knowledge  available. 

Sir  T.  H.  Holland  and  Dr.  Fermor  have  explained  to 
us,  in  their  quinquennial  review  of  the  mineral  production 
of  India,  how  the  copper  mining  industry  largely  depends 
on  other  industries  for  its  successful  exploitation ,  and  how 
a  demand  for  Sulphuric  acid  would  make  the  mining  of 
low  grade  sulphide  ores  profitable.  We  have  consequently 
to  wait  for  the  gradual  evolution  of  those  industries,  chemi- 
cal and  metallurgical,  requiring  sulphuric  acid,  before  those 
ores  can  be  profitably  worked. 

With  regard  to  silver  and  gold  metals  with  which  I 
am  intimately  associated  in  my  profession,  there  appears 
little  chance  of  silver  ever  being  largely  produced  in  this 
country,  though  silver-lead  ores  of  some  richness  are 
known  to  exist  in  Burma  and  other  localities.  Gold  min- 
ing is  however  a  well  established  industry  in  Mysore,  and 
Mr.  Ashton  refers,  in  his  presidential  address  this  morning, 
to  the  perfected  state  of  mining  in  that  district,  which  has 
however  been  exploited  entirely  with  English,  and  not 
with  Indian  capital.  The  difficult  mining  problems  which 
have  been  encountered  in  Mysore,  reminds  us  that  the  deep 
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mining  of  the  future  will  necessitate  the  most  up-to-date 
methods  being  introduced  into  the  Bengal  coal  fields,  and 
I  think  that  our  Institute  can  accomplish  a  useful  work  by- 
educating  those  connected  with  the  industry,  in  the  improve- 
ment of  methods,  the  prevention  of  waste,  and  the  safety 
and  health  of  the  miner.  I  am  sure  that  Mr.  Adams,  the 
Chief  Inspector  of  Mines,  will  agree,  and  that  Mr.  Wilson, 
were  he  here  to-night,  would  endorse  my  statement  that 
the  Institute  has  already  materially  assisted  his  Depart- 
ment in  securing  these  ends. 

Practically  the  whole  of  the  gold  produced  by  the 
Indian  mines,  amounting  to  over  £2 ,000,000, is  now  export- 
ed direct  to  London  to  be  refined  and  minted,  but  I  think 
the  day  is  not  far  distant  when  India  will  refine  her  gold 
in  local  refineries  and  have  it  minted  in  her  own  Mint. 
Before  closing,  I  must  testify  to  the  debt  of  gratitude  which 
all  concerned  in  these  industries  owe  to  Sir  Thomas  Hol- 
land and  the  devoted  band  of  officers  of  the  Geological 
Survey,  who  have  done  so  much  to  aid  in  bringing  forward 
the  importance  of  India's  mineral  wealth,  and  we  can  be 
sure  that  his  work  will  be  well  and  ably  carried  on  by  Mr. 
Hayden,  his  successor." 

Mr.  R.  P.  Ashton,  the  Chairman,  replied  as  follows:— 
' l  Gentlemen, —I  have  pleasure  in  responding  to  the 
toast  which  Major  Hughes  has  so  happily  proposed.  It 
is  fitting  that  Major  Hughes  should  propose  it,  for  he  is 
one  of  our  members,  who  combines  in  his  office  science 
and  practice  in  the  first  degree.  He  is  also  engaged  in 
utilising  the  mineral  products  of  the  country  in  the 
manufacture  of  that  most  delicate  and  important  ma- 
chine, the  currency.  Finally,  he  has  done  most  valuable 
work  for  the  raisers  and  users  of    coal,  in  his  exhaustive 
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scientific  research  into  the  values  of  Bengal  coal,  which  will, 
I  think,  become  a  standard  work  on  this  subject,  for  which 
he  has  been  awarded  the  Government  prize  of  Rs.  500. 

His  Honour  and  the  distinguished  gentlemen  who  are 
our  guests  to-night,  by  their  presence  here,  show  the  sin- 
cerity of  their  sympathy  with  the  toast,  and  among  our- 
selves there  can  be  only  one  feeling. 

I  regret  in  particular  the  absence  of  Mr.  Clark ,  who 
had  intended  to  be  with  us ;  our  sympathies  are  with 
him.  May  he  soon  be  able  to  tackle  other  problems  with 
the  courage  and  enthusiasm  with  which  he  attacked  the 
Paperchase  jumps;  and  with  the  greater  success  that  these 
qualities  deserve.  I  hope  that  we  shall  see  him  next 
month  fully  restored  at  the  coal-fields.  It  is  the  second 
time  that  we  have  been  disappointed  of  meeting  him. 
Five  months  since  I  expressed  that  regret  in  London  when 
proposing  the  very  toast  to  which  I  am  now  responding. 

The  presence  of  His  Honour,  and  other  representa- 
tives of  Government,  reminds  us  that  this  Institute  owes 
its  inception  to  two  Government  officials,  Mr.  Pickering 
and  Sir  Thomas  Holland.  Xow  Mr.  Pickering  when  with 
us  did  many  things  that  have  made  his  country,  his 
Government,  and  ourselves,  his  debtors.  Since  he  has 
left  us  he  has  shown  another  side  of  his  character  by  a 
great  act  of  unselfish  heroism,  of  which  you  all  must  have 
read,  and  when  you  read  it  could  not  have  been  without 
emotion  Mr.  Pickering  was  the  first  policeman  set  to 
watch  us.  He  took  an  unusually  broadminded  viewT  of  an 
Inspector's  duties,  when  he  conceived  the  idea  of  enlisting 
as  special  constables  the  members  of  the  mining  commu- 
nity themselves.  The  roll  of  members  of  this  Institute 
has  effected  this  enlistment,  and  it  comprises  nearly  all 
the   commissioned   officers,  in  the  large   army  of  workers 
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which  is  engaged  in  the  development  of  the  growing  Min- 
ing industry. 

In  my  address  this  morning  I  endeavoured  to  define 
some  of  the  aims  of  the  Institute,  the  realization  of 
which  is  the  reason  of  its  existence.  Carlyle,  the  great 
apostle  of  action,  says,  that  speech  is  the  gaseous  element 
out  of  which  practice  and  performance  are  condensed. 
I  think  he  ought  to  have  added  the  word  "  sometimes," 
for  in  the  modern  world  I  fear  there  is  a  terrible  amount 
of  this  gas  which  does  not  condense,  and  it  is  not  the 
aim  of  this  Institute  to  add  to  it,  and  perhaps  it  is  fortu- 
nate that  most  of  us  here  lack  the  opportunity  of  becom- 
ing gushing  wells  of  eloquence.  But  Carlyle  further  says 
that  the  elements  that  are  found  in  the  gas  are  the  ele- 
ments that  will  be  found  in  the  solid,  and  if  any  solid 
condenses  out  of  what  I  have  said,  I  hope  it  will  be  this, 
viz.,  the  proof  that  we  realize  that  the  establishment  of 
this  industry  must  disturb  the  equilibrium  of  an  ancient 
community,  and  that  we  seek  to  restore  this  equilibrium, 
albeit  not  for  altruistic  but  for  egoistic  reasons.  That  we 
are  not  buccaneers,  whose  object  is  merely  to  rifle  the  rich 
mineral  deposits  of  the  country,  but  that  we  work  to 
leave  our  corner  of  it  a  little  better  than  we  found  it,  and, 
that  we  realize  that  the  tribes,  who  work  for  us,  have 
natures  made  from  the  same  elements  as  ourselves, 
although  mixed  in  different  proportions.  This  Institute 
is  an  agency  to  record  our  efforts,  whether  successes  or 
failures,  for  the  guidance  of  those  who  follow  and  would 
otherwise  be  groping  in  the  dark  We  wish  to  prevent 
past  experiences  from  being  washed  away ,  and  to  conserve 
it  as  a  humus,  on  which  the  present  and  future  may  grow 
and  bring  forth  fruit,  and,  to  use  Carlyle' s  simile  once 
more,  to  pick  out  of  the  'intertwisted  hieroglyphic  writ- 
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ing  of  nature  and  experience  letters  in  the  vulgar  charac- 
ter, and  construct  therefrom  economic  recipes  of  high 
avail  in  practice.' 

I  thank  you  on  behalf  of  the  Mining  Industry  for 
5^our  toast." 

Mr.  S.  Heslop,  past  President,  in  proposing  the  toast 
of  the  guests,  said  : — 

"  Mr.  President,  your  Honor  and  Gentlemen, — I  have 
very  much  pleasure  in  proposing  that  always  congenial 
toast,  the  toast  of  ' Our  Guests.'  In  doing  so,  however, 
I  feel  at  a  great  disadvantage,  having  only  received  the 
request  to  give  this  toast  to-day  and  therefore  quite  unable 
to  do  it  anything  like  the  justice  it  deserves.  I  need 
hardly  say,  however,  what  a  very  great  pleasure  it  has 
been  to  have  had  so  many  distinguished  guests  with  us 
to-night,  representing  as  they  do  so  many  and  varied  in- 
terests ;  and  I  hope  all  have  spent  a  pleasant  evening. 
We  are  especially  pleased  to  see  His  Honor  Sir  Edward 
Baker.  We  know  how  much  his  time  is  taken  up  with 
functions  of  all  sorts  at  this  time  of  the  year,  and  we  are 
more  than  gratified  to  find  that  he  is  so  deeply  interested 
in  our  Institute,  the  development  of  our  coal  fields,  and  the 
improvements  of  the  sanitary  conditions  of  our  collieries, 
as  he  showed,  in  his  well  remembered  visit  to  the  coal 
mines  over  a  year  ago.  Among  other  distinguished  guests, 
we  are  pleased  to  see  Hon'ble  Mr.  Slacke,  Hon'ble  Mr. 
Carlyle,  Hon'ble  Mr.  Robertson,  Mr.  Noel  Paton,  Director 
of  Commercial  Intelligence,  Sir  Frederick  Dumayne,  of  the 
Port  Commissioners,  Mr.  Monteath,  President  of  the  Bengal 
Chamber  of  Commerce,  Mr.  Lee,  Chairman  of  the  Indian 
Mining  Association,  Mr.  McCabe,  Chief  Engineer  of  the 
Corporation,  and   whom  we  have  to  thank   for  providing 
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the  Institue  with  a  very  pleasant  and  interesting  visit  to 
the  overhead  Tank  to-day.  The  two  great  Railways  with 
which  we  are  most  intimately  connected,  and  that  have 
opened  up  our  coal  fields,  and  carry  our  produce,  are 
represented  in  our  old  friends  Mr.  Dring,  and  Mr.  Manson. 
It  is  with  much  pleasure  that  I  couple  with  this  toast 
the  name  of  the  Hon.  Mr.  Slacke,  whom  I  am  pleased  to 
be  able  to  refer  to  as  Vice-President  of  the  Council,  who  is, 
I  believe,  one  of  the  oldest  members  of  that  great  and 
honourable  service  the  Civil  Service  of  India,  and  who,  as 
Senior  member  of  the  Board  of  Revenue,  has  always  taken 
an  active  interest  in  everything  appertaining  to  Industrial 
matters  including  what  we  have  so  much  at  heart,  the 
mineral  industries  of  India." 

The  Hon.  Mr.  Slacke  briefly  responded,  and  thanked 
Mr.  Heslop  and  the  members  of  the  Institute  on  behalf  of 
his  fellow-guests  for  the  enthusiastic  manner  in  which  they 
had  drank  their  health. 

Mr.  G.  F.  Adams,  in  proposing  the  health  of  the  Pre- 
sident of  the  Institute,  said  :  "  It  is  with  more  than  ordi- 
nary feelings  of  pleasure  that  I  rise  to  do  so,  and  know 
that  it  is  with  more  than  ordinary  feelings  of  pleasure  that 
you  will  receive  the  toast.  It  is  no  light  honour  to  be 
President  of  the  Mining  and  Geological  Institute  of  India. 
It  is  the  highest  honour  which  we  as  a  body  of  professional 
men  are  able  to  bestow  upon  anyone  of  our  order  in  this 
country,  and  we  feel  that  the  recipient  has  every  reason  to 
be  very  proud  of  the  honour,  and  that  those  who  are  as- 
sociated with  him  in  his  daily  work,  have  every  reason  to 
be  very  proud  of  him  and  of  themselves  in  having  him 
amongst  them.     Nor  is  it  an  honour  which  either  now  or  in 
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the  past  has  been  lightly  or  carelessly  bestowed,  and  Mr 
Ashton  is  the  distinguished  follower  of  a  distinguished  line 
of  predecessors.  He  does  not  claim  an  intricate  knowledge 
of  the  small  details,  mechanical  or  otherwise,  of  our  pro- 
fession, but  in  what  I  may  term  the  master  management  of 
collieries,  he  has  attained  a  very  high  position,  to  which 
the  collieries  at  which  his  is  the  presiding  mind  so  amply 
testify.  There  is  no  man  in  this  room  who  has  the  im- 
provement of  our  mining  methods,  and  the  maintenance  of 
our  professional  self-respect,  more  at  heart  than  he.  Those 
of  us  who  had  the  pleasure  and  privilege  of  hearing  this 
morning  his  interesting,  thoughtful,  and  scholarly  address, 
must  have  realized  this  to  the  full.  I  think  it  is  not  a  little 
surprising  that  one  who  has  learnt  to  steer  so  true  a  course 
between  the  shoals  and  narrows  of  the  shipping  trade,  and 
who  has  learnt  to  ride  so  well  through  the  main  streets  of 
high  finance,  should  have  been  able  to  acquire  such  a  grasp 
of,  and  such  an  insight  into,  the  principles  of  supreme 
colliery  direction.  And  I  think  it  is  distinctly  a  matter 
for  congratulation,  and  a  very  happy  omen  for  the  far- 
reaching  influence  and  the  comprehensive  usefulness  of  the 
Institute  in  the  future,  that  we  have  been  able  to  find  in 
our  ranks  one  who  is  primarily  a  man  of  business  and  who 
yet  possesses  eminent  qualifications,  to  enable  us  to  elect 
him  unanimously  to  preside  over  us. 

Those  of  you  here  who  are  practising  mining  engineers 
and  Managers  of  mines,  should  be  delighted  to  see  him 
sitting  where  he  is  to-night,  for  few  men  have  come  to 
India  who  have  done  more  or  laboured  harder  for  the  wel- 
fare of  the  mining  communh^.  At  the  critical  period  when 
the  Indian  Mines  Act  was  being  passed,  you  selected  him 
to  voice  your  views :  he  zealously  and  devotedly  watched 
over  your  interests,  and  he  did  not  hesitate  fearlessly  and 
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courageously  to  advance  his  opinions  in  the  highest  quarter ; 
and  what  is  more  fearless  and  courageous  still,  as  passing 
years  have  brought  different,  I  may  say  broader,  points  of 
view  to  dawn  upon  the  horizon  of  our  working  life,  he  has 
not  hesitated  to  admit  that  some  of  the  views  he  then 
held  were  perhaps  extreme.  And  in  many  other  cases,  too 
numerous  to  mention,  whenever  it  has  been  a  matter  of 
selfguarding  your  interests  or  of  urging  your  claims,  Mr. 
Ashton  has  ever  taken  the  lead.  And  if  the  mining  com- 
munity has  every  reason  to  be  grateful  to  Mr.  Ashton,  none 
less  so  have  we  all  as  members  of  the  Institute  From  the 
moment  the  project  was  first  mooted  he  flung  himself 
heart  and  soul  into  it,  he  became  our  first  Treasurer,  and 
from  that  day  to  this  his  high  influence,  his  conspicuous 
ability,  and  his  untiring  energy  have  been  at  our  disposal. 
The  Institute  would  not  be  what  it  is  to-day,  it  would  not 
stand  so  high,  with  those  with  whom  it  is  so  important 
that  it  should  stand  high,  if  it  had  not  been  for  him  whom 
we  have  to-day  placed  in  our  Presidental  Chair." 

The  Chairman,  in  responding  to  the  toast,  thanked  the 
members  for  the  enthusiastic  way  in  which  they  proposed  his 
health,  and  in  return  proposed  the  health  of  the  Honorary 
Secretary,  the  Hon.  Mr.  Graves. 

The  Hon,  Mr.  Graves  briefly  responded. 

The  Band  of  the  Calcutta  Volunteer  Rifles,  which  was 
in  attendance  under  the  baton  of  Mr.  Leeson,  rendered 
selections  during  the  dinner. 

The  dinner  broke  up  after  the  departure  of  the  Lieu- 
tenant-Governor and  other  guests. 


APPENDIX. 

Letter  from  the  Hony.  Secy.  Indian  Mining 
and  Geological  Club,  London. 

H.  A.  Pringee,  Esq., 

12,  Dalhousie  Square,  Calcutta. 

Dear  Sir, 

I  am  much  obliged  by  your  letter  of  2nd  instant,  in 
which  you  say  that  you  enclose  a  circular  recently  issued 
to  members  of  the  Institute  in  reference  to  subscriptions 
to  the  Club.  The  circular  was  however  omitted  from  your 
letter.  According  to  the  Rules  of  the  Club,  Ordinary  and 
Honorary  Members  of  the  Institute  are — as  such — qualified 
to  become  Ordinary  Members  of  the  Club :  they  pay  no 
entrance  fee,  and  only  a  nominal  subscription.  Asso- 
ciate Members,  Associates,  and  Subscribers  to  the  Insti- 
tute have  no  privileges,  and  in  order  to  become  Ordinary 
Members  of,  or  Subscribers  to,  the  Club  must  be  qualified 
in  accordance  with  Rule  5,  {a),  (b),  (c),  (d) >  (e),  or  the  last 
paragraph,  respectively. 

I  also  beg  to  acknowledge  the  receipt  of  Mr.  Ghosh's 
letter  dated  December  8th,  and  to  say  that  the  year  of 
the  Club  commences  on  January  1st,  and  subscriptions 
are  due  in  advance  on  that  date. 

By  instruction  from  our  President,  Sir  Thomas  Hol- 
land, I  am  sending  you  enclosed  a  short  Report  of  the 
formation  of  the  Club,  and  of  the  First  Annual  Dinner  : 
also  a  scheme  for  recruitment  through  the  Indian  Mining 
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and  Geological  Club,  both  to  be  included,  if  possible,  in 
your  Annual  Report,  so  that  the  scheme  can  be  discussed 
at  your  Annual  Meeting,  on  the  27th  of  next  month.  I 
am  to  point  out  that  the  scheme  is  merely  provisional, 
and  drawn  up  for  the  purpose  of  inviting  the  opinion  of 
the  Members  of  the  Institute  in  India. 

Wishing  you  and  all  the  Members  of  the  Institute  all 
the  good  wishes  of  the  season, 

I  remain, 

Yours  faithfully, 

Allan  Greenweee, 

Honorary  Secretary. 


The  Indian  Mining  and  Geological  Club. 

The  Indian  Mining  and  Geological  Club,  with 
offices  at  30  and  31,  Furnival  Street,  Holborn,  London,  was 
formed  in  January  1910.  It  was  the  direct  outcome  of 
the  Annual  Meetings  founded  by  Mr.  W.  H.  Pickering  in 
1907,  and  was  organized  with  a  view  of  supplementing  in 
England  the  work  of  the  Mining  and  Geological  Institute 
of  India. 

The  main  objects  of  the  Club  are  : — 

(a)  To  facilitate  the  association  of  persons  directly 

interested  in  the  study  of  mining  methods  and 
mineral  occurrences  in  India,  and  the  develop- 
ment of  the  mineral  industries  in  the  country. 

(b)  The  formation  of  a  reference  library  in  London 

relating  primarily  to  Indian  mining  and  geology, 
including  mineral  and  commercial  statistics. 

(c)  The    establishment    of    a    bureau    and   address 

register  to  facilitate  the  meeting  and  corres- 
pondence of  Members  on  leave  or  retired  from 
Indian  service. 

(d)  The   accumulation  of    funds   for   the   establish- 

ment of  one  or  more  scholarships  to  assist 
Associate  Members  of  the  Mining  and  Geologi- 
cal Institute  of  India  to  study  mining  in 
Europe. 

(e)  The  institution   of  meetings   for   discussion    and 

social  intercourse,  especially  during  the  leave 
season. 

Apart  from  these  definite  objects,  the  Club  cannot  fail 
to  be  of  value  in  assisting  to  distribute  at  home  informa- 


106      TRANS.   MINING   &   GEOL.    INST.    OF   INDIA.      [Vol.  VI 

tion  regarding  mineral  propositions  in  India,  as  well  as 
the  conditions  of  exploitation  which  must  be  taken  into 
account  by  intending  investors. 

The  Club  will  form  a  link  between  Mining  Engineers 
at  home  and  those  in  India,  and  will  be  of  assistance  in 
recruiting  managers  and  officials  generally  for  enterprises 
in  India. 

The  first  Annual  Dinner  of  the  Club  was  held  at  the 
Hotel  Metropole,  London,  on  September  13th,  1910,  with 
the  President,  Sir  Thomas  Holland,  in  the  Chair.  About 
eighty  were  present,  including  Messrs.  W.  H.  Pickering, 
R.  P.  Ashton,  Iv-  Iv.  Fermor,  G.  F.  Adams,  H.  G.  Graves, 
W  T.  Griffiths,  R.  G.  Higby,  S.  Heslop,  E.  Seymour 
Wood,  H.  Kilburn  Scott,  H.  H.  Macleod,  Dr.  Bathe,  and 
Mr.  Allan  Green  well  (Honorary  Secretary) . 

Eord  Morley  wrote  expressing  regret  at  his  inability 
to  attend,  and  letters  of  regret  were  also  received  from 
Mr.  W.  H.  Clark,  Sir  Andrew  Fraser,  Professor  Redmayne, 
Professor  Henry  Eouis,  Messrs.  Valentine  Chirol,  James 
Grundy  and  others. 

The  after-dinner  speeches  were  of  a  high  order,  and 
that  in  which  Mr.  R.  P.  Ashton  proposed  "  The  Mineral 
Industries  of  India"  was  especially  noteworthy. 

The  Club  was  fortunate  in  obtaining  as  patrons  the 
Earl  of  Minto,  Viceroy  and  Governor-General  of  India, 
and  Viscount  Morley,  Secretary  of  State  for  India  ;  and 
as  "ex-officio"  Honorary  Members  of  the  Club,  The 
Hon'ble  Mr.  B.  Robertson,  as  Acting  Member  of  the 
Viceroy's  Council,  Department  of  Commerce  and  Indus- 
try; Mr.  S.  Heslop,  as  President  of  the  Mining  and  Geolo- 
gical Institute  of  India  ;  Dr.  J.  B.  Simpson,  as  President 
of  the  Institution  of  Mining  Engineers;  Mr.  Edgar  Taylor, 
as  President  of  the  Institution  of  Mining  and  Metallurgy  ; 
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and  Professor  W.  W.  Watts,  as  President   of  the   Geologi- 
cal Society. 

The  Club  already  numbers  nearly  ioo  Members,  with 
the  following  gentlemen  on  the  Committee  : — 

Vice-Presidents  : 

F.  H.  Hatch,  Ph.D.,  f.g.s.,  m.inst.c.e. 
W.  H.  Pickering,  f.g.s. 
S.  Heslop,  f.g.s. 

Committee  : 

Frank  J.  Agabeg.  Jonathan  Piggford. 

H.  G.  Graves,  a.r.s.m.  H.  Kilburn  Scott. 

James  Grundy.  W.  Selkirk,  f.g.s. 

H.  H.  Hayden,  b.a.,  b.e.,  f.g.s.  F.  L.  G.  Simpson,  f.g.s. 

R.  G.  Higby.  Arthur  Sopwith,  m.inst.c.e., 

J.  P.  Kirkup.  F.G.S. 

R.  H.  Longbotham.  J.  J.  Turnbull,  f.g.s. 

Henry  Louis,  m.a.,  a.r.s.m.,  f.g.s.  J.  R.  R.  Wilson,  m.inst.c  e  , 

H.  H.  MACLEOD.  f.g.s. 

Frank  Merricks,  a.r.s.m.,  f.g.s.  E.  Seymour  Wood,  m.inst.c.e., 

W.  Miller.  f.g.s. 

W.  C.  Mountain. 


A   SCHEME   FOR    RECRUITMENT  THROUGH    THE 

INDIAN  MINING  AND  GEOLOGICAL,  CLUB, 

LONDON. 

It  has  been  suggested  that  Mining  Companies,  Firms 
and  Native  States  in  India  would  regard  it  as  an  advan- 
tage to  make  use  of  some  organized  system  for  recruiting 
in  Europe.  They  are  at  present  dependent  wholly  on 
friends ;  and,  as  the  work  of  recruiting  incurs  a  heavy 
amount  of  correspondence  in  the  initial  stage  of  making 
and  answering  enquiries,  as  well  as  a  serious  responsibility 
in  making  a  final  selection,   many  Companies  hesitate  to 
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tax  their  friends  to  this  extent.  Those  of  us  who  have 
had  some  experience  of  recruiting  are  in  possession  of 
numbers  of  applications  from  young  men,  who,  though  not 
quite  suitable  for  the  particular  posts  we  have  had  under 
consideration,  are  yet  suitable  for  many  others.  It  is 
practically  certain  that  if  the  office  of  the  Indian  Mining 
and  Geological  Club  in  London  were  made  use  of  for  this 
purpose  there  would  soon  be  hundreds  of  names  on  the 
(f  waiting  "  list  suitable  for  consideration,  and  Companies 
would  naturally  have  the  benefit  of  this  list  in  addition  to 
the  extra  candidates,  who  may  reply  to  a  specific  adver- 
tisement. It  is  understood  also  that  sometimes  a  firm 
does  not  wish  to  advertise  in  its  own  name  for  an  Assis- 
tant, or  to  make  it  known  that  it  contemplates  any  change 
in  its  staff  in  India.  The  Club  will  then  be  able  to  adver- 
tise a  post  in  its  own  name,  and  a  Sub-Committee  of  it 
will  be  able  to  make  a  selection  confidentially  on  behalf  of 
the  Firm  or  Company.  It  is  suggested  that  the  following 
procedure  would  ensure  these  advantages.  On  the  receipt 
of  an  application  from  a  Firm  or  Company  in  India — 

(i)  A  small  Sub-Committee  for  recruitment  should  be 
formed  for  each  special  case. 

(2)  This  Sub-Committee  should  include  (a)  the  Secre- 
tary of  the  Club,  (b)  any  other  member  of  the  Club  Com- 
mittee whom  the  Firm  may  select,  and  (c)  any  business 
representative  at  home  of  the  Firm,  whether  a  Member  of 
the  Club  or  not. 

(3)  Instead  of  applying  through  the  Council  of  the 
Mining  and  Geological  Institute  of  India,  where  various 
and  sometimes  conflicting  interests  are  represented,  the 
Firm  should  be  able  to  obtain  from  the  Secretary  of  the 
Mining  and  Geological  Institute  a  signed  pass,  which  it 
could  fill  in  and  forward  confidentially  to  the  Secretary  of 
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the  Club  in  London.  (Such  a  form  will  be  similar  in  its 
application  to  that  provided  by  the  Secretary  to  Members 
claiming  special  rates  in  travelling  to  attend  meetings  in 
India.)  The  form  should  show  whether  the  Firm  or  Com- 
pany is  or  is  not  a  Subscribing  Member  of  the  Institute  in 
India. 

(4)  With  the  signed  pass  the  firm  would  forward  {a) 
details  as  to  the  kind  of  Assistant  required,  (b)  whether  a 
special  advertisement  is  to  be  inserted  in  the  professional 
papers,  or  whether  the  standing  list  of  applicant  Assist- 
ants registered  in  the  Club  office  shall  be  utilised  only;  (c) 
the  name  of  the  Member  of  Council  suggested  to  act  in 
conjunction  with  the  Secretary,  and  {d)  the  name  of  the 
home  representative  of  the  Firm  who  will  act  with  the 
other  two  Members  of  the  Committee. 

(5)  On  receipt  of  such  an  application  the  Secretary 
will  proceed  to  advertise  the  want  or  to  examine  the 
standing  list  of  applicants  if  advertisement  is  not  desired. 
An  advertisement  may  name  either  the  class  of  Assistant 
required,  the  province  in  which  he  is  to  be  employed  or 
even  the  name  of  the  employing  Company,  just  as  the 
Company  may  consider  desirable.  In  any  case,  unless  the 
Company  express  a  wish  to  the  contrary,  the  owners  of 
the  Colliery  Guardian  kindly  consent  to  draw  attention  to 
the  request  by  a  short  note  in  their  Indian  column. 

(6)  The  Sub-Committee  will  make  preliminary  selec- 
tions from  the  list  of  candidates  in  accordance  with  the 
evidence  they  send  in  in  the  form  of  certificates  and  state- 
ments of  experience.  The  selected  promising  candidates 
can  then  be  interviewed  personally  by  the  whole  Sub- 
Committee,  who  will  afterwards  decide  on  the  name  of  the 
candidate  suitable  for  employment.  The  home  representa- 
tive  of    the  Firm  or  Company  will  then  undertake   the 
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responsibility  of  completing  the  actual  agreement  with  the 
recruit,  which,  however,  may  be  drafted  with  the  assis- 
tance of  the  other  members  of  the  Sub -Committee  if 
desired. 

(7)  It  is  suggested  that  the  Firm  or  Company  making 
use  of  the  Club  in  this  way  should  be  charged  the  actual 
expenses  of  advertisement,  correspondence,  and  travelling 
of  the  Members  of  the  Sub-Committee  who  may  be 
required  to  come  to  London  for  the  final  meeting.  Those 
Companies  or  Firms  who  are  Subscribing  Members  of  the 
Institute  in  India  might  be  charged  a  fee  of  ten  guineas 
for  each  recruit  selected,  that  is,  five  guineas  to  each  of 
the  two  Members  of  the  Selection  Sub-Committee  not  con- 
nected with  the  Firm  in  any  other  way.  The  Committee 
of  the  Club  will  be  willing  to  undertake  similar  services  on 
behalf  of  any  Firm  or  Company  in  India  recommended  in 
writing  by  the  Secretary  of  the  Mining  and  Geological 
Institute,  but  double  fees  will  be  charged  to  those  Com- 
panies who  are  not  Subscribing  Members  of  the  Institute. 

Those  who  have  had  experience  of  recruiting  are  of 
opinion  that  the  responsibility  and  work  (which  is  evi- 
dently not  fully  realized  by  Companies  in  India  who  occa- 
sionally make  friendly  request  of  the  kind)  should  not  be 
placed  on  a  single  individual,  but  should  be  undertaken 
in  this  way  by  a  small  Committee,  a  Committee  large 
enough  to  consider  the  various  ways  in  which  a  candidate 
may  be  suitable  for  the  post,  and  at  the  same  time  small 
enough  to  be  inexpensive,  not  unwieldy  or  liable  to  en- 
danger the  confidence  of  the  Company.  Those  of  us  who 
receive  friendly  requests  from  Companies  in  India  to  select 
recruits  feel  the  burden  of  such  requests  very  seriously, 
and  yet  hesitate  to  refuse  friendly  assistance  so  long  as 
there  is  no  other  agency  in  existence  to  meet  the  Com- 
panies' needs. — T.  H.  H.     10-12-10. 


Obituary  Notices. 

Mr.  Alexander  Whyte  died  at  Carnoustie,  Forfar- 
shire, on  25th  October  1910,  after  a  long  illness.  Few  men 
in  the  Bengal  Coal  Fields  were  better  known  than  "  Sandy 
Whyte."  He  was  closely  connected  with  the  develop- 
ment of  the  Coal  industry  in  many  ways.  He  was  a  keen 
man  of  buisness,  and  his  success  in  life  was  entirely  due  to 
his  own  efforts,  and  his  life  was  an  example  of  energy  and 
perseverance. 

Whilst  still  an  apprentice  engineer  at  Messrs.  Burn  and 
Company's  Howrah  Works  he  was  sent  up  to  the  Ranee- 
gunge  Potteries  in  1875  to  do  some  small  repairs  ;  at  the 
request  of  the  then  Manager  he  remained  at  Raneegunge. 
In  1879  Messrs.  Burn  and  Company  sent  him  to  Britain  to 
study  the  methods  of  Home  Potteries,  and  on  his  return  in 
1880  he  was  appointed  Manager  of  Raneegunge  Potteries, 
and  finally  in  1901  was  admitted  as  a  Partner  in  Messrs. 
Burn  and  Company  :  this  fact  he  used  to  describe  as  '  the 
coping  stone  of  his  life."  Under  his  direction  the  clay 
working  industry  in  this  country  has  developed  year  after 
year,  and  he  saw  the  small  Works  with  half  a  dozen  kilns, 
which  he  took  over  in  1880,  expand  into  an  immense  works 
with  three  large  branch  works  and  over  100  modern  Kilns. 
Mr.  Whyte  was  also  interested  in  the  developement  of  the 
Central  Province  Manganese  industry,  and  with  his  usual 
energy,  turned  his  life-long  hobby,  Geology,  into  a  com- 
mercial success.  The  Institute,  and  in  fact  Industrial 
India,  can  ill  afford  to  lose  such  a  man  as  Alexander 
Whyte. 
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Huart  Gower  Ambler,  an  x\ssociate  Member  of  this 

Institue  from    1907,   was  the  youngest  son  of  Mr.   C.  T. 

Ambler  of  Dharhara,  one  of  the  original  members  of  the 

Institute.     He  was  lorn  at  Monghyr  on  the  21st  March 

1886,  and  was  educated  at  Dulwich  College ;  he  had  passed 

for    Sandhurst    and    qualified    for    Woolwich,    when    his 

father's  ill  health  caused  him,    in   1904,   to   abandon  this 

career  and  return  to   India  to  take  charge  of  his  father's 

affairs,  including  the  management  of  Messrs.  Ambler  and 

Company's    slate  quarries  in   the   Kharakpur    Hills,    of 

which  he  retained  efficient  charge  until  his  death.     Mr. 

H.  G.   Ambler  was  well  known  and  held  in  high  esteem 

throughout  a  large  portion  of  Behar.     He  was  a   zealous 

volunteer,  holding  non-Commissioned   rank  in  the  Behar 

light  Horse,  and  also  a  keen   big-game  sportsman,  as  is 

tetified  by  his  collection  of  leopard  and  bear  skins.     He 

died  at  Jamalpur  on    the    20th   May    19 10,    after  a    very 

short  illness,  at  the  age  of  24,  and  was  buried  with  Military 

honours. 

h.  L-  Fermor. 
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Jharia  Excursion. 

Monday,  the  20th  February,    191 1. 

On  the  kind  invitation  of  the  East  India  Coal  Co., 
L,d.,  Indian  Collieries  Syndicate,  Ld.,  and  Raniganj  Coal 
Association,  Ld.,  excursions  were  arranged  to  the  Bramhin 
Bararee,  Jamadoba,  Kendwadih  and  Kustore  collieries  in 
the  Jharia  district,  on  Monday,  the  20th  February,  191 1. 

The  excursion  was  made  in  two  groups  A  and  B,  one 
visiting  Kendwadih  and  Kustore  collieries,  the  other  the 
Bramhin  Bararee  and  Jamadoba  collieries. 

OUTLINES. 

Outline  of  Excursion  A  : — Special  train  left  Dhanbaid 
station,  E.I.R.,  for  Kendwadih  colliery  about  8-30  a.m., 
where  visitors  detrained  to  inspect  surface  sub-station  and 
centrifugal  pumps  at  No.  1  pit,  Kendwadih.  Thence  they 
proceeded  to  inspect  Power  station  building,  generators, 
&c. 

At  Khoira,  No.  4  pit,  the  surface  works  were  seen,  and 
then  Kustore  Central  Power  station  with  its  Power  station 
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building,  generators,  &c,  was  visited.  A  trip  by  Light 
Railway  to  coal  screening  plant  and  septic  tank  and  then 
to  Kustore  Pits,  near  siding  No.  7,  Bengal  Nagpur  Rail- 
way, was  made  to  inspect  surface  works,  underground 
pumps  and  air-compressor. 

Outline  of  Excursion  B  : — The  passenger  train  arrived 
at  Jharia  station,  E.I.R.,  where  the  special  carriages  were 
detached  from  the  passenger  train  and  drawn  by  pilot  to 
Jealgora  pits'  siding,  arriving  there  about  9  a.m.,  where 
visitors  detrained. 

At  Jealgora  the  surface  plant  was  inspected,  also  the 
underground  Oddie-Barclay  pumping  engine  and  pillar- 
cutting  work. 

After  light  refreshments  at  Mr.  Turnbull's  bungalow, 
various  plans  were  shown.  The  party  then  proceeded  to 
No.  2  siding,  Jamadoba  colliery,  where  the  party  was 
conducted  over  the  surface  and  shown  the  filter  and 
electric  plants,  workshops  and  screening  arrangements. 
A  move  was  next  made  to  the  Bhaga  station,  and  the  party 
detrained  there  and  walked  to  the  Jharia  Club. 

To  afford  facilities  to  members  inspecting  the  plants 
and  machinery  installed  in  the  various  collieries,  the 
following  descriptions  were  distributed  to  each  member 
and  visitor  : — 

A  BRIEF  DESCRIPTION  OF  THE  KENDWADIH 
COLLIERY. 

Kendwadih  Colliery,  the  property  of  the   East  Indian 
Coal    Company,    limited    (Managing 

Introduction.  . 

Agents — Messrs.  Jardme,  Skmner  & 
Co.,  Calcutta),  is  situated  in  the  North-East  side  of  the 
Jharia  Coal-field,  and  is  distant  from  Calcutta  about  176 
miles. 
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The  leasehold  has  an  area  of  about  2,800  bighas  (925-6 
acres),  and  the  following  seams  outcrop  thereon,  viz.,  Nos. 
11,  12,  13,  14,  15  and  16. 

The    following    table    gives    the    thickness    of    the 

seams : — 

Number  of  Thickness, 

Seam.  in  feet. 


II 

16'  0" 

12 

12r    0" 

13 

18'  0" 

14 

28'  0" 

15 

16'  0" 

16 

12'    0" 

The  following  table  gives  the  depths  of  the  Pits  with 
particulars  of  winding  and  haulage  engines: — 


Depth  ir 
Feet. 

1    Seams 
Worked. 

Cyls. 

Engines. 
Stroke.  Drums. 

Gearing. 

Boilers  and  pres- 
sures. 

No.  1  Pit 

279/ 

No.   II 

12" 

24" 

6  ft. 

5  to  i 

Lane,  i-ioolbs. 

»     i-75     » 
„     1-50     „ 

2  and  3  Pits 

230' 

13  &  *4 

12" 

24" 

6  ft. 

5  to  1 

,,     3-80     „ 

5  Pit  " 

136' 

13  &  14 

8" 

12" 

5  ft. 

5  to  1 

Vert.  1-100  ,, 

6  Pit 

102' 

II  &  12 

12" 

24" 

6  ft. 

5  to  1 

Lane.  2-80    ,, 

No.  4  Pit, 

Khoira 

213' 

13         : 

Hi" 

28" 

7  ft. 

4  to  I 

2-100     ,, 

No.  3  Pit, 

Bulliaree 

22l' 

15 

12" 

24" 

6  ft. 

4  to  1 

2-100     ,, 

No.  4  Pit 

375' 

20" 

48" 

9  ft. 

direct 

1-80       ,, 

No.  4 

Incline 

13 

18" 

36" 

12  ft. 

3  to  1 

Lane.  2-80   ,, 

The  seams  are  worked  on  the  Bord  and  Pillar  system 
with    pillars   50   feet  square  and  gal- 

Systcm  of  Working. 

lenes  about  12  feet  wide. 
Pillar-cutting  operations  are  being  successfully  carried 
out  in  Nos.  13,  14,  and  15  Seams.     The 

Pillar-cutting.  ~°      ™  U 

modus  operandi  is  to  split  a  full-sized 
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pillar  into  four  by  cross-galleries  and  follow  this  up  by- 
working  out  the  small  pillars  adjacent  to  the  goaf.  Props, 
varying  in  length  from  18  to  22  feet,  are  set  as  this  "  work- 
ing out ' '  proceeds. 

Steam  Pumps. 
No.  I  Pit.  A  Worthington  Dup.  Pump, 20"  Cyls.,  8§"  Rams&  15"  Stroke 


2  &  3  Pits.   2 

3  &  4  Pits 
Bulliaree.  2 

I 


16"  ,, 

7"       „ 

10"     :, 

14"  „ 

7"      » 

10"     „ 

14"    „ 

7"       » 

10"     ,. 

16"    ., 

7"             •: 

10"     „ 

x  a" 

I4      >■ 

,       7"       . 

10"     ,. 

12"    : 

,       6"       , 

10"     „ 
fitted    with 
suction  con- 
denser. 

12"    . 

,       6"       , 

,         12"  Stroke. 

1  Evans  , 

These  are  by  Cameron,  with  the  exception  of  those 
at   Khoira  No.  4  Pit,    which   are   by 

Boiler  Feed  Pumps. 

Weir,  of  Cathcart. 

The  building    is   56'  6"   long  by    28'  9"  wide  and  is 

constructed  to  house  three  Generating 

sets,    of    which   two   have   been   laid 

down.     The  station  is  fitted  with  one  3- ton  double  girder 

travelling  crane  made  by  Messrs.  Herbert,  Morris  Bastart. 

These  are  duplicate  sets,  and   consist  of  Belliss   and 

Morcom  Engines  and  Siemens'  Alter- 

Generating  Sets.  ^  .  - 

nators.  The  engine  is  a  2-crank, 
double-acting,  vertical  compound  type,  fitted  with  forced 
lubrication  to  all  bearings.  They  are  designed  for  a  work- 
ing pressure  of  120  lbs.  per  square  inch,  but  at  present 
they  are  worked  with  steam  supplied  at  80  lbs.  per  square 
inch.  At  the  former  pressure  the  engines  are  capable  of 
developing  200  K.W.  and  at  the  latter  150  K.W. 
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Diameter  of  H.P.  Cylinders,  17     inches. 

L.P.  „  26 

Length  of  stroke,  11         ,, 

Speed  of  engine  per  minute,  300  Revs. 
Piston  speed  per  minute,         550  feet. 

The  engines  are  fitted  with  sensitive  governors 
attached  to  the  crank  shaft  and  arranged  for  5  %  varia- 
tion up  or  down  when  running.  They  are  also  fitted  with  a 
remote  speed  control  gear  motor  for  operating  the  gover- 
nor.    These  motors  are  worked  from  the  switchboard. 

Guaranteed  steam  consumption  when  the  engine  is 
working  under  a  pressure  of  120  lbs.  per  square  inch  and 
exhausting  into  atmosphere  at  200  K.W.  32' 1  lbs.  of 
steam  per  K.W.  hour. 

These  are  3-phase  50  cycles  per  second,  2,200  volts, 
with    direct    coupled    Exciters.     The 

Alternators. 

alternators  are  of  the  revolving  field 
type  with  star  coupled  stator.  The  capacity  of  alternators 
is  200  K.W.  each  on  an  inductive  load  of  80  %  power 
factor,  viz.,  250  K.V.A. 

Each  generating  set  is  capable  of  developing  an  over- 
load of  15  %  continuously. 

The  Exciters  have  an  output  of  75-5  amperes  at  no 
volts. 

The  alternator  voltage  is  regulated  by  an  automatic 
Regulator  of  the  Thury  type. 

The  main  switchboard  is  of  the  totally  enclosed   cell 

„  .  , ,      t  type.     All  main  switches  are  of  the 

switchboard. 

oil  break  type  with  direct  push  lever 
action,  a  safety  valve  being  provided  on  each  switch  oil 
case.  The  isolating  switches  are  interlocked  with  the 
main  switches,  and  cannot  be  taken  out  with  the  main 
switch  in,  nor  the  cell  doors  opened  with  the  isolators  in. 
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The  main  switches  have  overload  time  limit  trip  coils  in 
two  phases. 

The  generator  and  the  feeder  panels  are  fitted  with  all 
the  necessary  instruments.  All  meters  are  fed  through 
oil-cooled  pressure  transformers  at  a  pressure  not  exceed- 
ing no  volts. 

A  small  single  phase  transformer  capable  of  develop- 
Lighting  and  Ventiia-      ing    io     K.V.A.    is  provided    in   the 

tion  of  Power  Station.         ^^  Station         Thg  primary  pressure 

is  2,200  volts  and  the  secondary  is  no  volts.  The  fans 
are  of  the  Blackman  type,  4  feet  diameter,  and  driven 
by  2^  H.P.  motors  at  410  Revolutions  per  minute.  The 
low  tension  side  of  the  lighting  transformer  is  connected 
to  a  6- way  C.I.  Distributing  Board.  There  are  two  5- 
ampere  Arc  L,amps  of  the  enclosed  type,  wired  in  series, 
which  are  suspended  from  the  roof  and  operated  by  a  winch. 
The  power  is  transmitted  by  three  bare  hard  drawn 

Overhead  Transmission       Copper    wires    of    No.  3    S.W.G.  Carried 

Linc-  on  triple  shed  porcelain  insulators  to 

No.  i  Pit  Surface  Substation,  a  distance  of  2,300  feet.  The 
poles  are  of  the  lattice  steel  type,  32  feet  long,  of  which 
6  feet  are  embedded  in  the  ground  and  are  spaced  at  a  dis- 
tance of,  approximately,  45  yards.  The  Surface  Substation 
is  provided  with  a  switch  panel  of  the  cell  type,  from 
which  the  Shaft  Cable  is  taken  to  the  underground  Sub- 
station near  Pump  room.  The  high  tension  is  trans- 
mitted by  this  cable  to  the  underground  Transformer  of 
150  K.V.A.  capacity,  with  Power  Factor  of  80%.  The 
Transformer  steps  down  from  2,200  volts  to  240  volts  for 
working  the  pumping  sets. 

The   two  pumps   are   of  the  Sulzer   turbine   type,    5 
stages,  and    capable    of    raising    300 

Pumps  and  Motors.  _  .  ,        . 

G.P.M.   against   a  total  head  of    330 


1911.]  JHAR1A   EXCURSION.  119 

feet  at  1,500  Revolutions  per  minute.  The  motors  are  of 
the  3-phase  squirrel  cage  enclosed  ventilated  type,  each 
motor  being  capable  of  developing  50  B.H.P.  at  a  pres- 
sure of  220  to  250  volts.  Both  pumps  deliver  into  a  com- 
mon delivery  pipe  of  L,apwelded  Steel  8  inches  inside 
diameter. 

This  pump  is  of  the  Vertical  turbine  type,  4  stages, 
capable  of  raising  600  gallons  of  water 

Sinking  Pump.  -»,-_.  ,  •      1  1        r 

P.M.  to  a  total  manometnc  head  of 
550  feet.  The  pump  is  direct  coupled  to  a  totally  enclosed 
ventilated  type  motor  designed  for  a  continuous  output 
of  155  B.H.P.  when  running  at  a  synchronous  speed  of 
1,500  R.P.M.  on  a  500- volt  50-cycle  circuit. 

The  pump  is  designed  and  made  by  Messrs.  Weise  & 
Monski.      The  vertical  sinking   pump 

Steam  Winch.  . 

will  be  slung  on  a  flexible  steel  wire 
rope  operated  by  a  2-cylinder  worm-geared  engine.  Speed 
of  drum  18  feet  per  minute. 

The    present    boilers    aie    of    the    Lancashire    type, 
28'  x  n'  x  80  lbs.  per  square  inch  gauge 

Boilers. 

pressure,  but  these  are  being  replaced 
by  new  boilers  of  the  same  type,  30' x  8' x  130  lbs.  per 
square  inch  gauge  pressure. 

Each  machine,  H.B.B.  type,  weighs  32  lbs.  and  con- 
Fiottman  Machine  sumes  from  30  to  35  cubic  feet  of  air 
per  minute  at  60  to  80  lbs.  per  square 
inch  gauge  pressure.  These  machines  were  used  in  sinking 
Khoira  Pit,  and  were  very  satisfactorily  operated  by  native 
labour,  recruited  locally,  but  more  especially  by  Punjabis. 
Sinking  was  resumed  on  28th  April  after  surface  buildings 
and  machinery  were  erected,  the  depth  of  the  Pit  then 
being  49  feet.     The  progress  was  as  follows  : — 
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To  31st  May,  1910  . .     64  feet. 

To  30th  June,  1910  . .     65     ,, 

To  31st  July,  1910  ..     45     ,, 

From  25th  May  to  5th  June  the  compressor  was 
under  repairs,  and  sinking  was  carried  on  by  the  usual 
methods  of  hand-jumping  the  holes.  The  progress  made 
during  this  period  was  9  feet  only.  On  the  7th  July 
No.  14  Seam  was  struck,  and  it  took  16  days  to  sink 
through  29  feet  of  very  hard  trap  dyke  and  jhama. 

The  diameter  of  the  shaft  is  13  feet,  and  there  was 
little  water  met  with  in  the  Pit. 


A   BRIEF   DESCRIPTION   OF   KUSTORE   COLUERY. 
The    colliery    is    the   property   of    The    Raneegunge 
Coal  Association,  Limited,  for  whom 

Ownership.  _ 

Messrs.  Kilburn  &  Co.,  Calcutta,  are 
the  Managing  Agents. 

It  is  situated  in  the  Jharia  Coal-field  in  the  province 
of  Bengal,   and  has  an  area  of  2,421 

Situation  and  Area.  ...  01  r  1  1 

bighas  or  8o2|  acres  ot  coal-bearing 
lands,  which  were  acquired  from  1891  to  1894,  the  seams 
occurring  in  the  Barakar  series. 

The  property  is  served  on  the  North  by  three  sidings 

from  the   East    Indian   Railway   and 

Sidings.  ,,  .  r 

on  the  South  by  two  sidings  from 
the  Bengal  Nagpur  Railway. 

There  are  nine  workable  seams  outcropping  on  the 
property,      numbered     consecutively 

Seams.  . 

from  8  to  10,  and  of  a  thickness  vary- 
ing from  9  to  30  feet.  Five  of  these  seams  are  being 
worked,  at  depths  of  50  to  300  feet,  by  shafts  and 
inclines. 
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The    system  of  working  is  that  known  as  Bord  and 
Pillar,  the  galleries  being  12  feet  wide 

Method  of  Working.  ,    , 

and  the  pillars  40   to  60   square. 
The   coal   is  raised  from  the  inclines  and  shafts,    in 

tubs    of    12-cwt.    carrying   capacity. 

There  are  eight  inclines  and  four  shafts 
fitted  with  steam  hauling  and  winding  engines.  The  coal 
from  five  inclines  and  two  shafts  is  trammed  on  the  sur- 
face by  small  locomotives,  which  run  on  a  tram  line  of  2' 
gauge. 

The  coal  is  loaded  into  wagons  over  screens  which  are 

driven  by  machinery.     The  small  coal 

Loading. 

is  separated  from  the  steam  coal   on 

these  screens,  and  a  staff  of  coolies  is  kept  on  the  same 

to   prevent   stones   or    bad    coal    from   passing   into   the 

wagons. 

About  40  %  of  the  houses  for  labour  have  been  built 

on  improved  lines,  of  brick  and  mor- 

Accommodation.  * 

tar,  with  arched  roofs  and  verandahs, 
and  are  well  ventilated.  These  are  much  in  demand  by 
the  labour. 

Filtered  water  for  domestic  use  has  been  led  all  over 
the  colliery  for  the  convenience  of  the  workers,  and  taps 
are  placed  at  each  set  of  Dhowrahs. 

Ash-bins  have  been  erected  at  most  of  the  Dhowrahs 
for  the  reception  of  rubbish,  to  enable  the  houses  and  sur- 
roundings to  be  kept  clean. 

Description  of  Shafts  and  Plant. 

One  of  these  shafts  is  sunk  337  feet,  and  the  other  one, 
.    „.  .  which   is  now  winding  from  the  upper 

Nos.  6  and  7  Shafts.  .  fe  r1^ 

Seam,  is  about  to  be  sunk  to  the  same 
depth.     Each  shaft  is  15  feet  diameter,  and  it  is  intended 
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to  wind  from  the  upper  Seam  in  one  shaft,  and  from  the 
lower  Seam  in  the  other,  at  depths  from  the  surface  of  186 
feet  and  337  feet,  respectively. 

Head  Gears. -These  are  40  feet  high,  built  up  of  Mild 
Steel  Girders  and  Channels. 

Pulleys.—  These  are  10'  diameter. 
Engines.-The  shafts  are  each  fitted  with  a   coupled, 
direct  acting,  winding  engine,  18*  cylinders  x  36"  stroke, 
having   a  drum   7'    diameter  x  6  feet  wide,    by   Messrs. 
Andrew  Barclay  &  Sons,  Kilmarnock. 

Cages.-These  are  single  decked,  designed  to  carry 
two  tubs,  and  are  fitted  with  automatic  tub  controllers  and 
King  and  Humble' s  detaching  hooks. 

Plant.— This  is  situated  at  Nos.  6  and  7  Shafts,  and 

consists    of    a    200     Kilowatt,    2,300 

Electric  Power  Station.       ^^   ^  cycles?  375   revolutions  per 

minute,  3-phase  alternator,  with  direct  connected  Ex- 
citer built  by  The  British  Thomson  Houston  Co.,  directly 
connected  to  a  Belliss  and  Morcom  2-crank  compound 
engine,  non-condensing,  working  at  150  lbs.  pressure  per 
square  inch.  The  engine-house  is  46  feet  long  by  26  feet 
wide,  and  is  sufficiently  large  to  take  the  second  generating 
set  which  has  now  been  shipped. 

The  second  generating  set  is  of  400  Kilowatt  capa- 
city 2  300  volts,  50  cycles,  375  revolutions  per  minute, 
3-phase'  alternator,  with  direct  coupled  Exciter,  also 
built  by  The  British  Thomson  Houston  Co.,  directly  con- 
nected to  a  Belliss  and  Morcom  2-crank  compound  engine, 
non-condensing,   working  at   150  lbs.  pressure  per  square 

inch. 

Transmission  Line.-The  high  tension  main  consists 
of  three   No.  O  bare  copper  wire  carried  on  porcelain   in- 


1911]  JHARIA   EXCURSION.  123 

sulators,  on  channel  iron  brackets  and  pole  caps.  The 
lay  of  the  wires  forms  an  equilateral  triangle,  having  its 
sides  approximately  28A '.  The  poles  are  spaced  200  feet 
apart,  and  are  each  litted  with  safety  earthing  de- 
vices. 

Transformers.  —One  set  of  25  K.W. — Single  phase 
transformers  is  placed  in  the  Power  Station  for  the  supply 
of  current  ultimately  to  Nos.  6  and  7  Shafts,  and  one  set 
42  K.W.  single  phase  transformers,  at  No.  4  Shaft  trans- 
former station,  transform  the  current  from  2,300  volts 
to  550/500  volts. 

Two  sets  of  6  K.W. — Single  phase  transformers  of  the 
pole  type  (one  at  pumping  Shaft  No.  3,  Alkusa,  and  one  at 
pumping  Shaft  No.  1,  Kustore)  are  each  erected  on  three 
poles  at  the  top  of  the  air  shafts,  and  transform  the  H.T. 
current  of  2,300  volts  down  to  550/500  for  the  pump 
motors  under  ground. 

Five  1J/2  K.W. — Three-phase  pole  transformers  for 
lighting  are  erected  near  to  the  respective  Bungalows  and 
Offices. 

These  transformers  step  down  the  high  tension  cur- 
rent to  250/225  volts  to  work  the  fans  and  lights  of  the 
Bungalows  and  Offices. 

Main  Cable  in  No.  4  Shaft. — This  consists  of  19/14 
3- core,  impregnated  paper  insulated,  lead  covered  and 
steel  armoured  cables,  which  transmits  the  current  to  work 
the  70  H.P.  pumps,  Air  Compressor,  and  ventilating  fans 
in  No.  15  Seam. 

The  cables  to  transmit  the  current  to  other  under- 
ground pumps  are  carried  down  the  shafts  (which  are  solely 
used  for  ventilating  purposes),  and  are  of  No.  6  bare  copper 
from  the  top  to  within  ten  feet  of  the  bottom  of  the  shaft, 
from  which  point  insulated  cables  are  taken  off. 
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The  underground  cables  are  rubber  insulated  and  are 
carried  on  porcelain  insulators. 

Boilers. — There  are  two  boilers  28'  x  7'  x  100  lbs.  per 
square  inch  gauge  pressure,  and  two  30'  x8'x  165  lbs.  per 
square  inch  gauge  pressure. 

The  100  lbs.  pressure  boilers  were  put  down  for  the 
winding  engines  and  steam  pumps  at  Nos.  6  and  7  Shafts, 
and  those  of  165  lbs.  pressure  per  square  inch  were  put  in 
later  to  supply  steam  to  the  Electric  Generating  sets. 

Plant. — On  each  of  the  sidings  on  the  East  Indian  Rail- 
way, Mechanical  Screening  Plants  are 

Mechanical  Screens. 

erected  and  one  is  in  course  of  erec- 
tion on  the  Bengal- Nagpur  Railway  siding. 

The  two  former  have  been  working  since  1904  and 
1905,  respectively,  and  are  designed  to  screen  and  load 
about  50  tons  of  coal  per  hour. 

The  coal  is  raised  by  elevator  buckets  on  to  the  jig- 
gers. There  are  two  jiggers,  one  13  feet  long  by  4  feet 
wide,  and  the  second  10'  long  by  4'  wide,  both  fitted 
with  perforated  plates  of  i|"  diameter  holes.  The  steam 
coal  passes  on  to  a  bar  picking  band,  and  is  conveyed  to 
the  wagon,  while  the  small  coal  falls  into  a  revolving 
screen,  in  which  it  is  sized  into  Rubble,  Smithy,  and 
Dust. 

Each  plant  is  driven  through  belting  by  coupled  en- 
gines, cylinders  10",  stroke  20",  Revs,  per  minute  90. 

The  screening  and  loading  plant  which  is  in  course  of 
erection  at  the  Bengal-Nagpur  Railway  siding  is  of  a  more 
modern  type.  The  slack  from  the  jiggers  falls  into  a  hop- 
per, from  which  it  is  elevated  by  a  conveyor  to  a  Revol- 
ving screen  fitted  above  three  bunkers,  each  of  which  will 
hold  about  30  tons  of  screened  Rubble,  Smithy,  and  Dust. 
These  are  situated  near  the  siding,   and  are  fitted  with 
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shoots  and  doors  actuated  by  levers,  so  that  the  wagons 
may  be  loaded  direct  from  the  bunkers. 

The  machinery  will  be  driven  by  Electric  Motors  of 
25  and  9  H.P.,  respectively,  and  the  plant  will  be  lighted 
by  Electricity. 

Six  Bee- Hive  Coke  Ovens  have  been  erected  for  ex- 

Bee-Hive  Coke  Ovens.        perittiental  purposes. 

These  were  erected  in  the  year  190.9.  The  latrine  is 
Latrine  and  Septic  designed  for  the  use  of  12  persons  at 
Tank-  one  time,  four   of    the  compartments 

being  reserved  for  females.  Water  is  supplied  from  the 
river,  and  the  flushing  is  automatically  operated,  and 
regulated  to  act  at  intervals  of  about  15  minutes,  but  the 
time  may  be  varied  to  suit  the  requirements.  Each  flush 
requires  50  gallons  of  water. 

The  Septic  Tank  is  at  a  distance  of  about  200'  feet 
from  the  latrine,  to  which  it  is  connected  by  earthenware 
pipes  6"  in  diameter. 

The  principle  of  the  tank  is  an  aerobic,  with  an 
aerobic  tank  for  final  treatment  of  the  effluent.  The 
installation  is  designed  for  700  persons  daily.  About  300 
to  400  persons  use  it. 

This  is  built  of  brick  masonry  and  is  circular  in  shape, 
with  a  screen  wall  around   15  feet  in 

Bathing-place.  .  ... 

diameter  and  7  feet  high,  and  is  freely 
used  by  the  work  people. 

These  shafts  are  in  course  of  sinking  to  No.  13  Seam 
Nos.  4  and  5  Shafts.        at  a  depth  of  545  feet. 

Head  Gear. — These  are  50  feet  high,  built  up  of  Mild 
Steel  Girders  and  Channels,  and  erected  on  a  brick  founda- 
tion carried  io'  above  surface  level. 
Pulleys. — These  are  10'  diameter. 
Engines. — The  shafts  are  fitted  with  coupled,  direct 
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acting    engines,  18"    cylinders     x    36"    stroke,    drum  7' 
diameter  by  6   feet  wide,  by  Messrs. 

Nos.  4  and  5  Shafts. 

Andrew  Barclay  &  Sons,  Kilmar- 
nock. 

Boilers. —  Four  Lancashire  boilers,  28'  x  7'  x  100  lbs. 
pressure  per  square  inch,  are  erected.  These  were  all  in 
use  when  the  steam  pumps  were  working  in  15  Seam,  but 
when  the  Electric  Pumps  were  started,  three  of  these 
boilers  were  laid  off,  and  in  addition  to  this  six  vertical 
boilers  at  other  parts  of  the  colliery,  resulting  in  great 
economy  in  fuel  and  labour. 

The   arrangements   for   sinking   these 

Sinking  Arrangements.  .  .,,        ., 

shafts  have  been  designed  with  the 
object  of  reducing  to  a  minimum  the  time  generally  lost 
by  shaft-sinkers  in  India. 

Pumps. — The  shafts  are  heavily  watered,  and  in  No.  5 
Shaft  a  Cameron  steam-sinking  pump  has  been  installed  to 
deal  with  580  gallons  of  water  per  minute  from  a  depth  of 
600  feet,  and  one  of  the  same  type  in  No.  4  Shaft,  to  deal 
with  250  gallons  from  a  similar  depth. 

The  sinking  pumps  discharge  into  the  upper  Seam, 
at  a  depth  of  280  feet,  and  the  water  is  pumped  from 
there  to  the  surface  by  a  3- throw  pump,  gun-metal  rams, 
11  inches  diameter,  stroke  15",  Revolutions  per  minute 
42,  driven  by  a  70  H.P.,  720  R.P.M.,  550/500  volts, 
slip  ring  type  induction  motor.  There  are  two  of  these 
pumps  in  No.  15  Seam,  one  of  which  deals  with  the 
present  feeder  of  water,  while  the  other  is  kept  for  emer- 
gencies. A  similar  type  of  pump  may  be  seen  in  the 
Filter  House  at  No.  4  Shaft.  Altogether  9  pumps  of 
the  three-throw  type  have  been  installed  in  the  different 
Mines  of  the  colliery,  two  being  70  H.P.,  30,000  gallons 
per  hour  capacity,  five  being  9  H.P.,  7,000  gallons  per 
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hour,  and  two  dip  pumps,  5  H.P.,  3,000  gallons  per  hour. 
All  the  pumps  were  supplied  by  Messrs.  Scott  &  Moun- 
tain and  the  motors  and  fittings  by  The  British  Thomson 
Houston  Co. 

The  pumps  are  all  gear-driven,  the  first  reduction  being 
double  helical  machine  cut,  and  the  second  reduction 
ordinary  straight  cut  gear.  The  9  H.P.  and  5  H.P.  sets 
under  ground  are  mounted  on  trolleys  of  2'  gauge  to  run 
on  the  tram  lines. 

Air  Compressor. — A  il  Sentinal  B."  Air  Compressor, 
vertical  type,  by  Messrs.  Aller  &  McLellan,  electrically 
driven  by  a  B.T.H.  25  H.P.  Motor,  capable  of  compressing 
135  eft.  of  free  air  per  minute  to  a  pressure  of  60  lbs.  per 
square  inch,  has  been  placed  in  No.  15  Seam,  to  supply 
power  to  drilling  machines  in  the  sinking  of  the  Pits. 

Ventilating  Fans. — Two  Sirocco  Fans,  ij¥  diameter, 
direct  connected  to  a  B.T.H.  Motor,  capable  of  an  output 
of  3,000  eft.  of  air  per  minute,  have  been  installed,  with 
10"  diameter  sheet  iron  pipes  connected  into  each  pit,  to 
ventilate  the  shaft  bottoms. 

Steam  Winch — This  has  been  erected  on  the  surface,  to 
raise  and  lower  the  sinking  pump  with  the  least  possible 
delay  at  the  time  of  blasting. 

Lighting. — The  sinking  Pit  bottoms  are  each  lighted 
by  an  electric  cluster  of  eight- 16  c.p.  lamps,  each  cluster 
hanging  from  a  drum  in  the  upper  Seam,  on  which  the  in- 
sulated cable  is  coiled,  and  b}^  which  they  can  be  raised 
and  lowered  as  required. 

The  Pit  banks  are  also  lighted  by  electricity. 

There  are  two  filter  installations  of  the  Jewell  pres- 
sure type,  for  the  supply  of  water  for 

Filters. 

domestic  purposes  to  Bungalows  and 
Dhowrahs,  one  of  which  is  at  No.  4  Shaft. 
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This  installation  consists  of  two  40"  diameter  Jewell 
pressure  niters,  which  receive  their  water  from  an  over- 
head tank  25  feet  above  ground  level  I4'x8/x5/,  into 
which  the  water  is  raised  from  a  large  settling  tank  by  one 
of  the  9  H.P.  electrically-driven  pumps,  which  also  supplies 
the  larger  installation  of  two  50"  and  one  40"  Jewell  pres- 
sure filters  at  Kustore,  North  District,  3,125  feet  distant. 

The  maximum  capacity  of  these  40"  filters  is  1.200 
gallons  of  water  per  hour. 

The  filtered  water  flows  from  the  filters  into  an  old 
boiler  tank,  and  from  there  it  is  pumped  into  a  similar 
tank  placed  on  elevated  ground ,  from  which  it  gravitates 
to  the  water  taps  at  Bungalows  and  Dhowrahs. 


A    BRIEF    DESCRIPTION   OF   THE    BRAHMINBARAREE 

COLLIERY. 

Managing  Agents : — Messrs.  Jardine  Skinner  &  Co., 

Calcutta. 

The  colliery  is  situated  in  the  Jharia  Coal-field,    on 
the  Damuda  Branch  of  the  East  Indian 

Situation 

Railway ,  at  miles  174-5.    Sidings  from 
the  Damuda  Branch  serve  the  property. 

The  area  of  the  property  is  about  2,100 
bighas,  and  is  all  coal-bearing  land. 
The  seams  occur  in  the  Barakar  series,   and   those 
generally  known  as  Nos.   io,  n,  12, 
13,    14,  14A,  15  and   16  Seams  out- 
crop in  the  property.      Only  Nos.  14,  14A,  and  15  Seams, 
which  are  all  of  1st  class  quality,  are  being  worked.     No.  14 
Seam  has  a  thickness  of  30  feet,  No.  14A  Seam  8  feet,  and 
No.  15  Seam  26  feet. 
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The  coal  from  these  seams  cokes  easily,  and  produces 
a  first-class  coke. 

The  dip  of  the  seams  averages  i  in  io,  and  is  from 
East  to  West. 

The  system  adopted  is  Bord  and  Pillar.  The  Mine  is 
divided  into  districts  or  ( '  panels ' '  of 

System  of  Work. 

varying  area,  separated  from  each 
other  by  barriers  of  solid  coal.  This  permits  of  parts  of  the 
Mine  being  shut  off  in  case  of  fire,  or  a  sudden  inrush  of 
water,  and  facilitates  early  extraction  of  pillars.  In  the 
8  feet  seam  the  roads  are  driven  8  to  io  feet  in  width  the  full 
height  of  the  seam.  In  the  thick  seams  the  roads  are 
driven  12  feet  in  width  by  8  to  io  feet  in  height  in  the  top 
part  of  the  seam.  The  tramways  are  laid  on  the  bottom 
coal.  The  pillars  in  the  seams  are  formed  from  40  to  50 
feet  square  according  to  depth  from  the  surface. 

Pillars   have   onlv  been  extracted  in 

Pillar  cutting. 

No.  15  Seam,  and  there  in  a  compara- 
tively small  area. 

The  method  adopted  is  as  under : — 

The  floor  coal  is  cut  around  a  row  of  pillars  to  be 
extracted. 

Roads  or  ''Jenkins"  6  to  7  feet  in  height  are  driven 
through  the  pillar  in  the  lower  part  of  the  seam..  This 
leaves  the  pillar  standing  on  "  Knobs"  8  to  10  feet  square. 
Owing  to  the  nature  of  the  roof  it  has  been  found  necessary 
to  leave  a  "Tell  Tale"  (called  c'Chowkidar"  by  the 
natives)  in  each  pillar  the  full  height  of  the  seam  to  give 
indications  of  roof  weight;  sometimes  the  "Chowkidar"  is 
formed  on  a  corner  of  the  pillar,  at  other  times  in  the  cen- 
tre of  the  pillar:  this  depends  on  local  conditions,  such  as 
breaks  in  the  roof,  or  falls  of  the  roof  where  pillars  have 
been    extracted.      These    tf  Chowkidars"    are   formed    by 
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driving  narrow  vertical  headings  (called  "Chatnies"  by 
the  natives)  one  above  the  other,  to  facilitate  the  fall  of 
the  top  coal  in  the  portion  of  the  pillar  undermined.  The 
"  Knobs  "  are  then  reduced  to  5  or  6  feet  square,  and 
holes  drilled  in  them  and  charged  with  Dynamite.  The 
timber  set  in  the  undergoing  is  then  drawn  off,  and  the 
knobs  blasted  out,  when  the  top  coal  (18  to  20  feet  in 
thickness)  falls,  and  is  ready  to  be  loaded  out,  when  the 
officer  in  charge  of  the  operations  is  satisfied  that  the  main 
roof  is  safe  to  work  under. 

As  the  coal  is  loaded  out  timber  is  set,  when  possible, 
on  the  bottom  portion  of  the  knobs  that  are  standing. 
Timber  up  to  22  feet  can  be,  and  is,  set.  The  roof,  especially 
when  slips  are  absent,  gives  more  or  less  warning  before 
it  breaks  up  and  falls. 

This  system  of  pillar  work  is  very  attractive  to  the 
labour.  Some  of  the  people  can  only  be  got  into  the  Mine 
when  they  know  there  has  been  a  fall  of  roof  coal 
{"  Chandni  Coal"  as  they  call  it).  They  earn  good  wages 
when  loading  out  "Chandni  Coal,"  although  the  rate  for 
this  is  one  and  half  annas  per  tub  of  12  cwt.  less  than  when 
it  is  cut  from  galleries.  The  ' ( Chandni  Coal ' '  obtained  in 
the  process  is  of  large  size,  and  very  little  small  coal  is 
made. 

Along  the  outcrop  the  coal  is  raised 

Methods  of  raising  coal.  .  ...  ■,-,■,• 

out  01  Inclines  by  hauling  engines. 
There  are  two  horizontal  geared  engines  raising  coal 
from  Nos.  2  and  14  Inclines,  and  a  direct  acting  hauling 
engine  raising  coal  at  Nos.  3  and  4  Inclines,  all  from  No.  15 
Seam.  The  latter  has  2  drums,  9  feet  in  diameter,  2  cylin- 
ders, 18"  diameter  by  3'  0"  stroke.  This  engine  is  placed 
between  the  two  Inclines  and  hauls  out  of  both.  There  is 
a  double  horizontal  geared  engine  at  No.  15  Incline  hauling 
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coal  from  14A  Seam,  and  two  engines  of  similar  type  haul- 
ing from  No.  14  Seam  at  Nos.  21  and  23  Inclines.  Side 
tipping  steel  tubs  are  mainly  used,  of  capacity  28  C.  feet 
and  dimensions  such  that  they  can  be  used  in  cages. 

Two  Boilers,  1  Lancashire  and  1  Cornish,  provide 
steam  for  the  direct  acting  engine,  and 
vertical  boilers  for  the  smaller  engines. 


Boilers. 


No.  i  Pit,  Bararee. 

Winding. — This  shaft  is  sunk  to  a  depth  of  247  feet, 
and  is  14  feet  diameter.  Coal  from  No.  14 
Seam  is  raised  here  in  cages  by  a  double 
horizontal  geared  winding  engine,  having 
cylinders  12"  diameter  and  drums  6  feet  in 
diameter,  gearing  1  to  4. 

Pumping. — This  is  done  by  a  Cornish  lift  pump  hav- 
ing buckets  9"  in  diameter,  Stroke  4"  o", 
driven  by  a  direct  acting  engine,  24"  diameter, 
single  cylinder. 

There  are  also  two  Duplex  type  Pumps 
having  cylinders  16"  in  diameter  and  7" 
diameter  Rams  placed  at  the  bottom  of  this 
shaft  which  pump  the  water  to  the  surface. 

Boilers. — Two  Lancashire  Boilers  provide  steam  for 
this  plant. 

No.  2  Pit,  Bararee. 
Winding. — This  shaft  is  sunk  to  a  depth  of  247  feet, 
and  is    14   feet  in   diameter,   also   down   to 
No.  14  Seam,  but  coal  is  raised  from  No.  14  A 
Seam  from  a  depth  of  159  feet. 

The  winding  engine  is  of  the  double 
horizontal  geared  type,  having  cylinders  12" 
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diameter  and  6  feet  diameter  drum,  gearing 
i  to  4. 
Underground  Hauling  Engines. — There  are  two  haul- 
ing engines  of  the  double  horizontal  geared 
type,  one  on  each  side  of  the  shaft,  hauling 
coal  from  the  dip  to  the  shaft  bottom  level. 
Boilers. — A  Lancashire  Boiler  provides   steam  for 
the  plant  at  this  Pit. 
There  are  two  shafts  sunk  to  a  depth  of  427  feet  and 
15  feet  in  diameter  at  this  place,  both 

Jealgorah. 

fitted  with  cages  and  guides.  The  Pit 
head  frames  are  constructed  of  H.  iron  provided  with  pul- 
leys 9  feet  in  diameter.  Height  to  centres  of  pulleys  from 
Pit  Bank  is  40  feet.  Both  shafts  are  sunk  to  No.  14A  Seam. 
The  coal  from  No.  15  Seam  is  raised  at  No.  1  Pit,  and 
from  No.  14 A  Seam  at  No.  2  Pit.  The  Pit  Bank  and  Rail- 
way sidings  have  been  arranged  so  that  a  screening  plant 
can  be  installed  and  coal  loaded  direct  into  the  wagons. 

Winding  Engines. — These  are  by  Messrs.  Gibb  & 
Hogg,  and  are  direct  acting,  have  cylinders 
20"  diameter  by  4'  o"  stroke,  drums  9  feet  in 
diameter. 

Pumping. — This  is  done  by  an  Oddie  Barclay  Tan- 
dem condensing  pumping  engine,  fitted  with 
Meyer's  expansion  gear,  and  is  provided  with 
a  Fly  Wheel.  Diameter  of  cylinder  24" ,  rams 
8%"  diameter,  stroke  28  inches. 

The  pump   is  capable  of  pumping  550 
gallons  per  minute  from  a  depth  of  510  feet. 
There  is  also  a  Worthington  Duplex  type 
pump,  20"  diameter  cylinders,  8  J"  diameter 
rams,  by  15"  stroke,  kept  in  reserve. 

Boilers. — There  are  four  Lancashire  Boilers  30  feet 
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long  by  7'-o//  in  diameter  working  at  a  pressure 
of  ioo  lbs.  per  square  inch. 

Chimney. — It  is  ioo  feet  high  and  \\  feet  internal 
diameter  at  top. 

Jewell  Filter  Plant.  —This  plant  consists  of  two  five 
feet  diameter  gravity  filters,  which  together 
filter  4,000  gallons  of  water  per  hour. 

Arrangements  have  been  made  so  that  a 
third  filter  can  be  added  at  any  time  if  it  is 
found  necessary. 

The  water  pumped  from  Jealgorah  Pits 
gravitates  to  a  settling  tank  on  one  side  of 
the  house.  It  is  pumped  from  the  settling 
tank  to  a  W.I.  circular  tank,  from  which  it 
gravitates  to  the  filters.  After  passing 
through  the  filters,  the  water  runs  into  a  large 
brick  storage  tank,  from  which  it  is  pumped 
into  another  W.I.  circular  tank  erected  on  a 
W.I.  staging  at  a  height  of  34  feet.  From 
this  tank  the  water  gravitates  to  the  coolie 
lines,  etc.,  on  the  colliery. 


A  BRIEF  DESCRIPTION  OF  THE  JAMADOBA  COLLIERY. 
The  Jamadoba  Colliery ,  belonging  to  the  Indian  Collier- 
ies Syndicate,  Limited  (Managing  Agents— Messrs.  Kilburn 
&  Co.),  is  situated  in  the  Jharia  Coal-field,  and  consists  of 
four  mouzas  with  a  total  area  of  10,448  bighas  or  2,985  acres. 
Jamadoba  Mouza  ..      1,162  bighas. 

Jorapooker    ..  ..     4>75°       ,, 

Doongree  and  Puttya      . .     4>536       , , 
The  seams  all  occur  in  the  Barakar  series.     The  pro- 
perty contains  all  the  seams,  but  presently  only  Nos.  17 
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and  1 8  Seams  are  being  developed  almost  entirely  by  in- 
clines from  the  outcrops. 

Two  shafts,  A  and  B,  are  sunk  to  No.  17  Seam, 
B.  shaft  being  fully  equipped  for  winding  coal. 

The   colliery   is  divided   into    Districts   Nos.  1,  2,  3 

Equipment.  and  4- 

No.  i  District — Jamadoba  and  part  of  Jorapooker. 
Nos.  2,  3  and  4 — Jorapooker,  Doongree,  and  Puttya. 

No.  1  District. — There  are  at  present  five  inclines 
working  in  No.  17  Seam  and  two  in  No.  18  Seam.  These 
inclines  are  all  mechanically  equipped,  Nos.  1  and  4  in 
No.  17  Seam  having  Endless  Rope  Haulages,  which  give 
complete  satisfaction. 

Nos.  iC,  2  and  6  (No.  17  Seam),  Nos.  8  and  8A 
(No.  18  Seam)  are  worked  by  the  usual  single  Main  Rope 
Haulage. 

Nos.  1  and  4  Inclines,  close  to  the  Bengal-Nagpur 
Railway  sidings,  are  each  fitted  with  Screening  and  Picking 
Plants  at  the  incline  mouths.  The  coal  from  No.  8 
Incline  (No.  18  Seam)  is  brought  to  No.  1  Incline  by  a 
Surface  Endless  Rope  Haulage  driven  by  the  same  engine, 
which  works  the  Incline  Haulage. 

Nos.  2  and  6  Inclines  have  a  joint  Screening  Plant. 

All  the  Plants  are  fitted  with  Revolving  Screens  to 
separate  the  Rubble,  Smithy,  and  Dust  coals. 

Nos.  3  and  4  Districts. — In  these  districts  there  are  at 
present  three  Haulages,  Nos.  4,  6,  and  10,  and  several 
manual  inclines  working  in  No.  18  Seam,  and  three 
Haulages,  Nos.  5,7,  and  7B,  and  several  manual  inclines  in 
No.  17  Seam.  The  inclination  of  Nos.  17  and  18  Seams  in 
these  inclines  is  very  steep,  ranging  from  1  in  2^  to  1  in  3. 
The  Haulages  are  all  of  the  same  type,  consisting  of  two 
Cylinder    Main    Rope  Haulage  Engines,     14"  cyl.    x  30" 
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stroke,  geared  4  to  I,  and  steamed  by  Cornish  Boilers. 
Two  Steel  Chimneys  are  erected  in  these  districts,  both 
6o'  high  and  3^  feet  internal  diameter  at  top,  one  self- 
supporting  and  the  other  guyed. 

The  underground  workings  are  laid  out  on  the  Bord 
and  Pillar  system,  divided  into  Panels  with  50  feet  and 
100  feet  Barriers  between  each. 

A  very  complete  installation  is  fitted  for  the  supply 
of  filtered  water  to  the  labour. 

Filtered  Water-supply. 

This  consists  of  two  10  feet  dia- 
meter Jewell  Gravity  Filters  placed  at  B.  shaft,  each  ca- 
pable of  filtering  8,000  gallons  per  hour.  The  unfiltered 
water  is  drawn  from  a  well  at  the  Damuda  River,  over  two 
miles  from  the  filters,  and  pumped  to  the  Settling  Tanks, 
near  the  filters,  by  two  Electric-driven  3-throw  Pumps 
through  a  5"  Main.  After  filtration,  the  water  is  pumped 
to  a  Reservoir  at  the  highest  convenient  point  in  No.  1 
District,  from  which  it  is  distributed  in  3"  pipes  through- 
out the  colliery.  A  large  number  of  standpipes  are 
erected  at  the  Dhowras. 

Generating  Station. — The  Electrical  equipment  of  the 
Jamadoba    Colliery    consists,    at   the 

Electric  Scheme. 

present  stage,  01  one  Steam  Generat- 
ing Set  consisting  of  a  150  K.W.  (187  K.V.A.),  2,300V., 
50-Cycle,  3-phase  alternating  current  Generator  with 
direct  connected  Exciter  manufactured  by  The  British 
Thomson  Houston  Co.,  of  Rugby.  This  is  direct  coupled 
on  a  common  bed-plate  to  one  218  b.h.p.,  428  r.p.m., 
2-crank  Belliss  &  Morcom  Compound  Engine,  the 
engine  being  designed  to  give  the  above  output  con- 
tinuously when  operating,  non-condensing  with  a  steam 
pressure  of  140  lbs.  at  the  stop  valve.  The  engine  is  also 
capable  of  giving  a  maximum  output  of  200  b.h.p.  when 
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supplied  with  steam  at  80  lbs.  pressure  at  the  stop  valve, 
this  being  the  condition  under  which  it  operates  at 
present. 

The  alternating  current  Generator  is  capable  of  carry- 
ing its  full  load  continuously  with  a  temperature  rise  not 
exceeding  35 °C.  It  is  also  capable  of  an  output  of  25  % 
overload  for  two  hours  without  injurious  heating. 

The  above  Steam  Generating  Set  is  controlled  by  a 
B.T.H.  switchboard  consisting  of  a  black  enamelled  slate 
and  containing — 

A.C.  Ammeter. 
A.C.  Voltmeter. 
D.C.  Field  Ammeter. 
3-phase  Electrostatic  Ground  Detector. 
Triple  Pole  Automatic  Oil  Switch. 
Double  Pole  Carbon  Break  Field  Switch  with  Dis- 
charge Resistance. 
Synchronizing  Receptacles. 

Alternator  and  Exciter  Rheostat,  together  with 
necessary  current  Transformers  and  Potential 
Transformers. 

The  switchboard  is  so  designed  that  all  the  instru- 
ments, switches,  etc.,  are  low  tension,  so  that  there  is  no 
possibility  of  any  accident  occurring  to  the  operator. 

The  3-phase  2300V.  current  is  transformed  for  use 
in  the  locality  of  the  Power  House  by  means  of  three 
16  K.W.,  2, 200 /500V.,  50-Cycle,  single-phase,  oil-cooled 
Transformers.  These  Transformers  are  connected  up  in 
Delta  on  both  the  high  tension  and  low  tension  side,  the 
high  tension  side  being  protected  by  means  of  expulsion 
type  fuses  mounted  on  the  wall  in  the  vicinity  of  the 
Transformers. 
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Transmission  Line. — There  is  one  outgoing  high  ten- 
sion Transmission  Line  at  the  present  time,  which  consists 
of  No.  6  S  W.G.  copper  wire  carried  on  Hamilton  Poles. 
The  Line  proceeds  to  the  Damuda  River,  a  distance  of 
about  two  miles.  On  the  river  a  Pumping  Plant  is 
installed,  consisting  of  two  25  H.P.,  720  r.p.m.,  500V. 
Induction  Motors  direct  connected  to  and  mounted  on  the 
same  base  as  a  Scott  &  Mountain  3-throw  Horizontal  Ram 
Pump. 

The  particulars  of  this  Pump  are  as  follows : — 
Diameter  of  Rams  . .     6x7 

Number  of  Rams  . .     3 

Material  of  Rams  . .     Cast  Iron. 

Revolution  per  minute         . .     67 
Gallons  per  minute  .  .      134 

Maximum  Head  . .     470  feet 

Working  Head  . .  . .     400    , , 

The  line  pressure  of  2,300V.  is  reduced  by  means  of 
suitable  Transformers,  before  it  enters  the  Pump  Building. 
Each  Pump  Motor  is  controlled  by  a  British  Thomson 
Houston  Mining  Panel  totally  enclosed  in  sheet  steel. 
Each  Panel  containing — 

1  Triple  Pole  Automatic  Trip  Oil  Switch  with  no 
Voltage  Release. 

Starting  Rheostat  and  Hand  Wheel. 

Ammeter. 

And  the  usual  lamp  fittings  with  Switch  and  Fuse. 

In  the  vicinity  of  the  Power  House  there  are  two 
outgoing  low  tension  lines,  one  operating  two  10 \  H.P., 
500V.,  720  r.p.m.  Induction  Motors,  each  Motor  being 
connected  on  combined  base  plate  to  a  Scott  &  Mountain 
three-throw  Horizontal  Pump. 
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Diameter  of  Rams  . .  6x7 

Number  of  Rams  . .  3 

Material  of  Rams  . .  Cast  Iron. 

Revolution  per  minute         . .  67 

Gallons  per  minute  . .  134 

Maximum  Head  . .  200  feet. 

Working  Head  . .  . .  170    , , 

These  Motors  are  controlled  by  two  enclosed  panels 
similar  to  those  which  have  been  installed  for  the  river 
Pumps. 

A  second  low  tension  Transmission  Line  has  been 
carried  to  the  colliery  workshops.  These  shops  will  be 
driven  by  one  25  H.P.  3-phase  Squirrel  Cage  Induction 
Motor,  which  machine  is  controlled  by  a  British  Thomson 
Houston  Pedestal  Oil  Switch  and  Starting  Switch. 

Screening  Plant. — This  Plant  is  designed  on  the  most 
modern  principles  and  receives  its  power  from  two  Motors. 
It  is  capable  of  dealing  with  80  tons  of  coal  per  hour. 

The  details  of  this  Plant  are  as  follows: — 

Tubs  Tipper. 

Tipper  Shoot. 

Elevating  Conveyor. 

Distributing  and  Screening  Jiggers. 

Coal  Picking  Band. 

Telescopic  Shoots  on  Radial  End. 

Plough  on  Coal  Picking  Band. 

Small  Coal  Conveyor. 

Revolving  Screen. 

Bunkers. 

Two  of  the  special  features  of  this  Plant  are  the 
Bunkers  and  Radial  End. 

Radial  End. — This  is  connected   to  the  end  of  the 
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Picking  Band  and  can  be  raised  or  lowered  vertically  to 
load  any  type  of  wagons,  thus  reducing  to  a  minimum  the 
amount  of  coal  breakage. 

Bunkers. — The  dimensions  of  these  Bunkers  are 
33'  *  I5/  x  I5/  an(i  are  made  of  Mild  Steel  Plates,  having 
three  compartments  for  receiving  Dust,  Smithy,  and 
Rubble  from  the  Revolving  Screens,  and  are  also  fitted 
with  suitable  shoots  for  loading  into  wagons  or  tubs  as 
desired. 

One  25  H.P.  Motor  of  the  following  description  drives 
the  Plant:— 

Induction  Motor  of  British  Thomson  Houston 
manufacture  with  Belt  Pulley  and  Slide  Rails, 
while  the  9  H.P.  Motor  drives  the  Revolving 
Screen  over  the  Bunkers  for  sizing  the  coal  into 
different  sizes — 

Induction  Motor  of  British  Thomson  Houston 

manufacture  fitted  with  Raw  hide  Spur  Pinion. 

Two  suitable  starting  Rheostats  with  3-Point 

multiple  contact  Switches. 
Two  controlling  Pedestals,  each  mounting  suit- 
able 3-pole  Automatic  Oil  Switch,  Type 
O.D.,  each  with  two  coil  series  trip  and  low 
voltage  Release  Device,  also  an  Ammeter, 
each  Pedestal  being  suitable  for  controlling 
one  of  either  of  above  Motors. 

The   building   consists  of   Fitting   Shop,  Carpenters' 
Shop,     Blacksmiths'     Shops,     Store, 
Foundry  and  Offices,  all  lit  by  Elec- 
tricity. 

A  large  number  of  pucca  Dhowrahs  have  been  built  in 
Housing.  blocks  with  arched  roof  and  verandahs. 
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The  two  parties  joined  at  the  Jharia  Club,  where 
they  were  very  hospitably  entertained  at  lunch  by  the 
three  above-mentioned  companies. 

The  following  is  the  list  of  gentlemen  who  sat  down 
to  lunch : — 

Members  of  the  Institute. — Messrs.  Thos.  Adamson, 
H.  Adamson,  H.  Archdale,  J.  B.  Argyle,  R.  P.  Ashton, 
C.  C.  Augier,  R.  F.  Augier,  W.  Augier,  R.  Barrowman, 
R.  G.  M.  Bathgate,  E.  S.  Bennertz,  D.  Blair,  R.  J.  Browne, 
H.  Burkinshaw,  H.  M.  Bull,  R.  F.  Campbell,  A.  B.  Crole, 
C.  J.  E.  David,  G.  Dixon,  Dr.  L.  L-  Fermor,  Messrs.  B.  S. 
Field,  H.  G.  Fleury,  F.  B.  Foster,  R.  L-  Frizoni,  G.  George, 
T.  Gibson,  Hon'ble  Mr.  H.  G.  Graves,  Messrs.  H.  H. 
Hayden,  F.  W.  Heilgers,  R.  Heron,  S.  Heslop,  A.  H. 
Higby,  W.  A.  Hockly,  Major  F.  C.  Hughes,  Messrs.  W. 
Hullock,  J.  S.  Kean,  C.  Lea,  G.  C.  Leach,  A.  Mackay,  S. 
McMurtrie,  C.  H.  McCale,  J.  J.  Marshall,  J.  G.  Maughan, 
J.  Mackie,  F.  Miller,  G.  Miller,  J.  Miller,  N.  Miller,  R. 
Mitchell,  W.  O.  Mitchell,  T.  C.  Murray,  C.  Nairne,  J.  W. 
Nierses,  J.  A.  Oliver,  E.  D.  Onraet,  F.  Owen,  G.  N.  A. 
Pitt,  R.  Purdy,  W.  J.  Rees,  H.  H.  Reynolds,  F.  W. 
Richards,  E.  H.  Roberton,  A.  T.  Rose,  A.  Russell,  T. 
Samson  E.  S.  Saunders,  G.  F.  Scott,  S.  Seddon,  W. 
Simmons,  T.  Walsh,  A.  H.  Ward,  J.  B.  Wardlaw,  F.  Powell- 
Williams,  D.  A.  Whyte. 

Visitors  : — Messrs.  H.  W.  Arnott,  F.  Augier,  G.  W. 
Bapty,  C.  E.  Barlow,  J.  R.  Bertram,  N.  A.  S.  Bond,  A.  C. 
Bull,  W.  A.  Buyers,  Hon'ble  Mr.  W.  H.  Clark,  Member  of 
Commerce  and  Industry  Department,  H.  Coupland,  I.C.S., 
W.  Ross  Craik,  D.  Davies,  W.  A.  Dring,  C.I.E.,  Agent 
E.  I.  Railway,  A.  Duncan,  S.  Elphinstone,  J .  M.  Goulding, 
R.  H.  A.  Gresson,  H.  Gunning,  A.  N.  Hind,  Dr.  Jackson, 
W.   A.   Eee,    Chairman    Indian    Mining    Association,    C. 
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LeMesurier,  J.  H.  Lindsay,  I.C.S.,  J.  Manson,  Agent  B.  N. 
Railway,  J.  Mcintosh,  C.  McCarthy  Jones,  C.  Matthews, 
J.  W.  Meares,  Electrical  Adviser  to  the  Government  of 
India,  F.  Noel-Paton,  Director-General  of  Commercial 
Intelligence  Department,  C.  M.  Pierce,  Hon'ble  Mr.  B. 
Robertson,  C.S.I. ,  I.C.S.,  Secretary  Commerce  and  In- 
dustry Department,  C.  H.  R.  Thorn,  and  A.  D.  Wilson. 

Mr.  R.  P.  Ashton,  President  of  the  Institute,  presided. 
When  lunch  was  over,  Raja  Durga  Prosad  Singh,  of  Jharia, 
Messrs.  N.  C.  Sircar,  I,.  M.  Chowdhuri,  N.  N.  Mukherji, 
N.  M.  Chaudhuri  and  several  others  of  our  Indian  friends 
joined  the  assembly. 

The  President  said  that  letters  have  been  received 
from  Sir  T.  R.  Wynne,  Sir  F.  G.  Dumayne,  and  Messrs. 
G.  F.  Adams  and  R.  R.  Simpson  regretting  their  inability 
to  attend  the  meeting. 

After  the  usual  loyal  toast  of  the  (  King-Emperor ' 
had  been  duly  honoured  by  the  Chairman,  Mr.  J.  Manson, 
Agent  Bengal-Nagpur  Railwa}^ ,  proposed  the  toast  of  the 
( Mining  and  Geological  Institute  of  India,'  and  said  : — 

(<  Mr.  President  and  Gentlemen, — 

I  am  deeply  sensible  of  the  honour  you  have  done 
me  in  committing  to  my  charge  the  important  toast  of 
the  Mining  and  Geological  Institute  of  India.  I  feel  much 
diffidence  in  undertaking  the  duty,  the  more  so,  when  I 
look  round  and  see  so  many  distinguished  men  here,  all  of 
whom  could  have  dealt  so  much  more  adequately  with 
the  subject,  and  could  in  more  eloquent  words  have  ex- 
pressed what  I  am  sure  is  the  wish  of  all  ' '  that  the  Mining 
arid  Geological  Institute  of  India  may  continue  to  prosper 
and  nourish  in  the  same  remarkable  manner  in  which 
it  has  done  during  the  first  five  years  of  its  existence." 
On  seeing  the  large  gathering  here,  and  on  perusing  a 
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statement  of  the  vast  amount  of  important  work  which 
has  been  inaugurated,  and  is  being  actively  carried  on  by 
this  Institute,  one  finds  it  difficult  to  realize  that  the 
Mining  and  Geological  Institute  is  only  five  years  old, 
having  been  started  in  1906  by  Mr.  Pickering  and  Sir 
Thomas  Holland.  The  number  of  ordinary  members  has 
since  the  days  of  the  formation  of  this  Institute  increased 
from  156  to  251.  This  steady  increase  of  some  20  members 
a  year  is  most  satisfactory.  The  value  of  an  Institute  is, 
however,  not  to  be  gauged  solely  by  the  number  of  its 
members,  but  by  the  record  of  what  it  has  done.  That 
record,  gentlemen,  is  in  this  case  a  particularly  good  one. 
This  Institute  has  greatly  stimulated  research  into  the 
Geology  and  Mineral  resources  of  India.  It  has  brought 
the  result  of  that  research  to  the  knowledge  of  the  public, 
and  thereby  has  commended  to  investors  the  possibility 
of  remunerative  outlay  in  the  development  of  India's 
mineral  wealth.  The  Institute  has  also  done  very  much 
to  promote  amongst  its  members  the  knowledge  of  im- 
proved methods  of  working  minerals.  It  has  undertaken 
the  production  of  maps  showing  the  minerals  and  seams 
available  in  certain  parts  of  the  country. 

Not  content  with  the  great  activity  of  its  work  in 
India,  it  has  also  promoted  the  starting  of  a  Club  in 
England  in  connection  with  this  Institute  called  the  Indian 
Mining  and  Geological  Club.  At  the  first  meeting  of  that 
Club  speeches  of  a  very  high  order  indeed  were  delivered 
by  Sir  Thomas  Holland  and  you,  Sir. 

But,  gentlemen,  the  Mining  and  Geological  Institute 
is  undertaking  other  fully  as  important  duties  in  urging 
upon  all  those  who  control  the  mining  works  in  India,  the 
necessity — from  a  pecuniary  as  well  as  from  a  humane 
point  of  view — of  the  supply  of  good  water  and  efficient 
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drainage  to  their  Mining  Settlements.  In  the  address 
which  you  gave  to  the  Institute  last  month,  you  set  forth 
in  the  most  convincing  manner  the  necessity  for  these 
works,  works  on  which  expenditure  will  not  only  benefit 
the  proprietors  of  the  mines,  but  will  also  benefit  large 
masses  of  population  by  familiarising  them  with  habits  of 
cleanliness  and  sanitation. 

You  also  in  your  Presidential  address  alluded  to  the 
question  of  education,  and  your  remarks  were  so  much  to 
the  point  that  I  cannot  help  referring  to  them  at  some 
length.  You  stated  that  book  learning  is  of  inestimable 
value  when  it  is  and  can  be  applied ;  that  in  India  the 
idea  has  grown  up  that  education  is  synonymous  and 
coterminous  with  book  learning  as  apart  from  ability  to 
do — you  stated  very  truly  that  there  could  be  no  greater 
or  more  dangerous  error. 

This  is  becoming  widely  realized,  and  hence  we  have 
demands  for  technical  education  and  for  Technical  Colleges. 
Technical  Colleges  which  teach  the  arts  and  crafts  to  those 
who  have  already  received  a  sound  literary  education  are 
no  doubt  most  excellent  Institutions,  but  they  entail  large 
expenditure  in  their  construction  and  in  efficient  main- 
tenance, and  are  after  all,  perhaps,  not  so  much  required  in 
the  present  state  of  Indian  technical  education,  as  en- 
couragement to  the  introduction  of  a  system  of  apprentice- 
ship and  the  formation  of  Night  Schools — Night  Schools 
at  which  apprentices  and  the  working  men  can  in  the 
evening  obtain  instruction  in  the  theory  and  principles 
underlying  their  daily  work ;  thus  enabling  the  apprentice 
and  workman  to  make  the  most  of  the  experience  and 
deftness  which  he  acquires  in  the  course  of  his  practical 
daily  duty. 

By  the  help  of  such  Night  Schools  the  apprentice  is 
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fitted  to  take  his  place  in  the  classes  giving  higher  educa- 
tion which  would  be  available  at  the  Technical  Colleges. 
The  workman  is  fitted  to  become  an  Overseer,  and  the 
Overseer  enabled  to  rise  to  even  more  responsible  positions. 

Gentlemen,  this  Institute  has  already  done  so  much 
and  is  so  vigorous  and  energetic  that  it  is  certain  to 
exercise  a  great  influence  on  such  matters  as  sanitation 
and  education.  I  am  sure  I  am  expressing  the  hearty- 
wish  of  all  when  I  ask  you  to  honour  the  toast  of  success 
to  the  Indian  Mining  and  Geological  Institute,  and  thus 
express  the  hope  that  the  Institute  may  continue  to  flourish 
in  the  future  in  the  same  remarkable  manner  in  which 
it  has  during  the  first  few  years  of  its  existence. 

In  you,  Sir,  the  Mining  and  Geological  Institute  have 
a  most  energetic  and  able  President,  one  who  has  brought 
distinction  on  every  office  which  he  has  undertaken,  and  I 
am  sure  that  the  future  of  the  Mining  and  Geological 
Institute  of  India  is  safe  in  Mr.  Ash  ton's  hands." 

Mr.  R.  P.  Ashton  replied  to  the  toast,  and  in  the  course 
of  his  reply  he  proposed  the  health  of  the  visitors — other 
than  members  of  the  Institute.     His  reply  was  as  follows  : — 

"It  is  the  second  time  that  it  has  been  my  lot  to  res- 
pond to  this  toast  within  a  month,  but  I  should  not  respond 
with  less  sincerity,  though  I  might  with  less  originality  if  it 
had  been  oftener.  A  man  may  sing  the  same  song  over 
again  but  not  make  the  same  speech ,  and  there  would  be 
no  excuse  for  me  if  I  repeated  myself,  for  the  objects  of 
this  Institute  comprise  such  an  immense  depth  in  time  and 
area  in  space,  that  there  would  be  no  excuse  if  I  did. 

Mr.  Manson  has  given  us  much  interesting  information 
as  to  the  work  of  his  railway  in  one  of  those  subjects  so 
interesting  and  in  accordance  with  our  own  aims,  that  it 
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seems  to  me  that  Mr.  Manson  should  not  be  a  visitor,  but 
one  of  our  brotherhood ;  but  I  am  not  going  to  follow  him : 
I  am  only  glad  that  what  I  said  a  few  weeks  ago  has 
elicited  this,  which  I  hope  will  be  the  first  of  much  collated 
information  of  the  same  nature. 

I  will  confine  myself  to  the  particular  object  of  this 
meeting,  which  is,  to  impress  on  Government,  on  the 
railways,  and  on  ourselves,  the  importance  and  wonderful 
growth  of  the  coal-mining  industry  of  India  generally,  and 
of  the  Jharia  fields  in  particular.  What  you  have  seen 
this  morning  is  far  more  eloquent  than  any  words  of  mine 
can  be. 

To  me  this  meeting  is  intensely  interesting,  and  my 
mind  is  carried  back  to  this  very  month  just  20  years  ago, 
when,  as  the  story  book  says,  two  tired  horsemen  were 
seen  winding  their  way  along  the  road  which  runs  past 
this  Club.  It  was  a  kutcha  road  running  through  paddy 
land  and  the  country  villages.  The  only  signs  of  industry 
were  a  few  herdsmen  with  their  cattle,  and  here  and  there 
a  ploughman  or  a  hackery.  The  tall  trees  on  the  ridge 
opposite  were  their  guide,  for  they  were  told  that  they 
marked  Jharia  khas,  a  little  country  village,  the  surround- 
ing of  which  had  just  been  made  famous  by  our  valued 
member,  Mr.  Ward. 

Both  these  travellers  were  about  the  same  age,  height, 
and  weight,  so  you  will  judge  at  once  who  they  were. 
One  was  my  good  friend  Mr.  Turnbull,  and  the  other 
myself  !  We  two  have  journeyed  a  long  way  since  then  ; 
though  our  paths  parted  they  have  never  been  far  apart, 
and  it  has  been  an  immense  pleasure  to  me  to  co-operate 
once  more  with  my  old  friend  on  the  same  spot,  and  to 
preside  at  this  meeting,  which  is  the  outcome  of  his  sugges- 
tion and  the  result  of  his  energy. 
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It  is  very  wonderful  to  me  to  contrast  the  quiet  rural 
scene  of  20  years  ago — no  railway  within  30  miles;  no 
pucca  road  but  the  Grand  Trunk  road — with  the  scene  of 
industrial  vigour  that  surrounds  us  to-day.  I  believe  that 
at  that  moment  there  were  but  two  Europeans  in  the 
Jharia  coalfield  beside  ourselves — the  two  Charlie  Sahibs — 
Mr.  Charles  Smith  who  is  here  to-day,  and  my  venerable 
friend  Mr.  Charles  WhifFen,  of  Raneegunge.  But  the 
sahibs  had  come  and  with  them  began  a  new  order  of 
things  in  Jharia. 

The  east  from  the  top  of  Paresnath  had  watched  the 
legions  thunder  past  in  silent,  proud  disdain,  for  many 
centuries,  but  the  daily  thunder  of  Mr.  Dring's  train  is 
quite  a  different  thing :  revery  is  over,  and  she  is  woken 
to  action,  as  we  have  seen  this  morning,  and  the  toast 
which  you  have  drunk,  and  for  which  I  thank  you,  is  for 
the  success  of  this  Institute  in  its  share  in  the  guidance  of 
that  action. 

Before  I  sit  down  it  is  my  pleasant  duty  to  ask  the 
members  of  the  Institute  to  join  me  in  drinking  the  health 
of  the  visitors  who  have  come  so  far  to  see  us.  I  am  very 
glad  to  see  such  a  strong  railway  contingent  here,  for  if 
there  had  been  no  railways  there  would  have  been  no 
collieries,  and  our  success  depends  on  railway  co-opera- 
tion. At  the  head  of  it  is  our  old  but  ever  young  friend 
Sir  Trevedyn  Wynne,  who  is  himself  an  animated  locomo- 
tive, and,  as  I  know  from  personal  experience,  is  always 
ready  to  pick  up  every  loaded  wagon  that  he  finds  side- 
tracked as  he  drives  along  his  strenuous  life. 

Mr.  Dring's  railway  first  proved  to  the  world  the 
value  of  this  field,  and  Mr.  Dring  has  always  been  fond  of 
us,  so  much  so  that  at  one  time  he  wished  to  monopolise 
our   affections.     That  time  is  long  passed,   and   we  have 
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grown  so  rapidly  that  two  great  railways  have  been  taxed 
to  keep  pace  with  the  development. 

Then  I  couple  my  toast  with  the  names  of  Mr.  Clark 
and  Mr.  Robertson,  who  represent  the  Government  of  this 
great  Empire.  My  friendship  with  Mr,  Robertson  is  one 
of  the  best  of  the  many  good  things  which  I  owe  to  mining, 
for  it  began  in  the  committee  which  sat  to  revise  the 
Mining  Rules  a  few  years  ago,  and  I  know  him  to  be 
unexcelled  in  the  knowledge  of  India,  eminently  practical 
in  mind,  and  ever  ready  to  give  that  the  richest  of  gifts,  the 
wise  council  of  an  experienced,  talented  and  modest  mind. 

Mr.  Clark  is  one  whose  brilliant  gifts  have  won  for 
him  in  youth  a  position  of  much  dignity  and  responsibility. 
Twice  I  have  had  to  regret  his  absence  from  our  meetings 
for  reasons  which  he  could  not  control.  His  presence, 
therefore,  is  trebly  welcome  to  us,  and  we  are  delighted 
to  see  him  so  well  recovered  from  his  accident.  Mr.  Clark 
comes  to  us  as  a  messenger  from  that  section  of  our 
countrymen  at  home,  who,  like  ourselves,  claim  to  repre- 
sent the  needs  of  the  present  and  the  future,  and,  like 
ourselves,  is  disturbing  the  ancient  traditions  of  the  past. 
It  is  well  that  Mr.  Clark  should  see  us  as  we  really  are, 
though  we  lay  no  claim  to  perfection. 

Most  of  you  will  remember  the  entertainment  which 
was  given  to  us  by  our  genial  friend  the  Rajah  of  Jharia. 
One  of  the  many  amusements  that  he  gave  us  was  a  tent 
full  of  distorting  mirrors,  where  the  small  looked  great  and 
the  great  small,  and  all  ridiculous.  No  wonder  the  Rajah 
chose  this  way  to  entertain  his  British  guests  who  spend  in 
their  own  country  so  much  money  and  energy,  particularly 
at  election  time,  in  this  form  of  amusement,  and  give  great 
applause  to  those  who  can  construct  the  most  amusing 
mirrors.     Now  this  amusement  is  harmless  enough  when 
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confined  to  people  who  are  present,  for  it  is  easy  to  correct 
the  caricature  by  looking  at  the  real  thing,  but  when 
caricatures  of  the  absent  are  presented  as  true  portraits 
it  is  very  dangerous,  and  the  probable  result,  is  injustice 
and  all  sorts  of  wrongheaded  things.  Therefore,  I  welcome 
Mr.  Clark  sent  to  us  by  the  British  Government,  who 
comes  to  us  in  the  full  vigour  of  life,  without  prejudice 
and  with  an  open  mind.  What  we  want  is  that  the  truth 
alone  should  be  known  at  home  about  conditions  here,  and 
I  am  sure  of  this,  that  Mr.  Clark  will  do  his  utmost  to  that 
end,  and  I  hope  that  yesterday's  and  to-day's  experience 
will  help  him  to  it.  I  have  myself  appreciated  his  freedom 
from  that  freezing  official  hauteur  which  is  so  disconcerting 
to  modest  men  like  ourselves.  In  spite  of  the  vast  extent 
of  commerce  and  industry  which  he  has  in  his  care,  I  hope 
that  this  will  be  the  first  of  many  visits,  and,  as  I  once 
said  before,  that  they  will  not  all  be  cold-weather  ones, 
for  no  one  knows  the  plains  who  only  know  it  in  the 
cold  weather.' ' 

In  replying  to  the  toast  of  'Our  Visitors,'  Hon'ble 
Mr.  W.  H.  Clark,  Member  of  Commerce  and  Industry 
Department,  said  : — 

(i  It  is  my  very  pleasant  task  to  thank  our  hosts  on 
behalf  of  my  brother  guests  for  the  kindness  with  which 
they  have  drunk  our  healths,  and  you  Sir,  for  the  very 
kind  way  in  which  you  have  proposed  the  toast ;  and  on 
my  own  behalf,  I  should  also  like  to  thank  you  for  the 
more  than  friendly  words  in  which  you  have  spoken  of 
myself.  I  have  at  least  learnt  one  thing  in  the  short  time 
I  have  been  out  here,  that  India  is  the  home  of  hospitality, 
and  we  guests  of  the  Mining  and  Geological  Institute  can 
testify  to  the  trouble  you  have  taken  to  entertain   us. 
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You  have  shown  us  an  almost  bewildering  number  of 
interesting  and  memorable  things ;  we  have  been  privileged 
to  see  in  the  most  comfortable  manner  possible  the  ap- 
pointments and  methods  of  working  of  your  mines :  we 
have  to  thank  you  for  all  this,  and  last  but  not  least, 
after  a  strenuous  morning  we  have  to  thank  you  for  an 
excellent  tiffin,  to  which  you  can  all  bear  witness  that  we 
have  done  the  fullest  justice. 

I  am  afraid  that  I  am  no  mining  or  geological  expert. 
On  a  recent  unfortunate  occasion,  to  which  your  Chairman 
has  alluded,  I  made  a  cursory  but  violent  investigation  of 
the  superficial  strata  near  Calcutta  and  have  satisfied 
myself  of  their  exceeding  hardness,  but  apart  from  this 
effort  in  experimental  geology,  I  fear  I  have  no  claim  to 
speak  in  an  assembly  of  experts  like  the  present.  But 
one  need  not  be  an  expert  to  appreciate  the  great  value 
of  excursions  like  this  in  which  we  have  been  privileged  to 
participate.  And  they  are  specially  useful  to  the  official 
who  may  have  at  some  time  or  another  to  deal  with 
questions  relating  to  your  industry  which  may  come  under 
the  consideration  of  the  Government  of  India,  and  who,  if 
he  is  of  a  properly  humble  and  chastened  disposition,  may 
be  more  conscious  of  his  opportunities  of  doing  harm 
than  confident  of  his  power  of  doing  good.  It  is  a  great 
advantage  to  be  able  to  see  things  for  yourself,  however 
superficially,  and  to  get  some  concrete  idea  of  how  they  are 
done.  A  few  hours  so  spent  are  worth  days  of  reading  up 
a  subject,  besides  being,  under  auspices  like  the  present, 
a  very  great  deal  pleasanter. 

I  have  only  once  before  been  privileged  to  visit  a 
coal-field,  and  it  would  be  difficult  to 

Rhondda.  .  . 

conceive  a  greater  contrast  m  almost 
all  respects  between  what  I  saw  there  and  what  we  have 
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seen  to-day.  That  field  was  the  great  Rhondda  Valley. 
My  visit  was  in  the  summer,  and  being  in  England  it  was 
naturally  raining  and  bitterly  cold.  Instead  of  the  open 
undulating  plain  which  stretches  into  the  distance  round 
Jharia,  the  view — or  what  was  left  of  it,  through  the  driving 
rain — was  shut  in  by  steep,  green  hills  on  each  side  of  the 
valley.  One  seemed  there  to  be  in  a  deserted  and 
desolate  country  where  the  only  signs  of  humanity  were 
the  winding  gear  of  the  mines,  the  constant  traces  of  coal 
tracks,  and  the  grey  cottages  clustered  round  the  pithead. 
And  when  we  entered  the  pit,  we  seemed  to  descend  into 
unfathomable  depths  and  walk  immeasurable  distances 
before  reaching  the  face  of  coal,  along  passage  ways  com" 
pared  with  which  those  in  your  mines  seem  as  well  lighted  as 
Piccadilly.  There  were  all  these  points  of  contrast,  but  at 
the  same  time  one  most  important  point  of  similarity 
about  both  coal-fields  hangs  that  atmosphere  of  industrial 
prosperity  and  successful  venture  which  is  difficult  perhaps 
to  express  in  words  but  which  is  quite  unmistakable. 

In  other  circumstances  I  should  hardly  venture  to 
say  this,  for  generally  speaking  there  is  nothing  people 
dislike  so  much  as  being  told  they  are  prosperous.  It  is 
like  being  told  you  are  looking  well  when  as  everybody 
knows  the  subtler  flattery  is  to  hear  that  one  is  looking 
pale  and  interesting.  But  in  this  case  I  have  no  hesita- 
tion, for  your  President  has  said  that  the  particular 
object  of  this  meeting  was  to  impress  on  the  Government 
and  the  railways  the  importance  and  wonderful  growth 
of  the  coalmining  industry  of  India  in  general  and  of  the 
Jharia  fields  in  particular.  Well,  I  can't  answer  for  the 
railways.  Mr.  Dring  may  have  his  private  opinion  that  there 
are  no  collieries  in  India  to  touch  those  of  the  E.I.R.  Co. — 
but  the  Government  is  impressed,  very  greatly  impressed. 
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And  it  is  impressed  with  another  thing  which  Mr.  Ashton 
was  too  modest  to  mention — with  the  ability,  courage  and 
perseverance  of  those  men  who  through  good  and  bad 
times,  through  success  and  failure,  have  built  up  this 
great  industrial  edifice  in,  as  he  has  told  us,  only  twenty 
years  The  coal-field  is  the  outward  sign  and  symbol,  but 
it  is  the  qualities  underlying  the  achievement  of  these  men 
which  we  are  really  celebrating  to-day. 

I  was  very  sorry  to  miss  being  present  at  the  proceed- 
ings of  the  Institute  and  the  Annual 

Institute  Meeting.  .  . 

Dinner  at  Calcutta  to  which  you  had 
so  kindly  invited  me,  but  I  had  at  least  the  opportunity 
of  reading  your  President's  thoughtful  and  valuable 
address  and  the  instructive  speeches  which  leavened  the 
gaiety  of  your  festivities  in  the  evening.  There  was  no 
doubt  I  think  from  those  speeches,  even  allowing  for  the 
natural  optimism  of  the  postprandial  hour,  that  the  coal 
trade  is  looking  forward  to  better  times  than  has  been 
your  lot  during  the  past  two  years.  I  will  not  weary  you 
with  a  repetition  of  the  figures  which  were  put  before  you 
with  much  more  authority  than  I  can  claim,  by  the  speakers 
on  that  occasion.  But  there  cannot  be  much  the  matter 
with  an  industry  which  can  show  in  5  years  and  in  spite 
of  hard  times  a  growth  of  44  %  in  quantity  and  of  nearly 
100  %  in  value  of  its  outturn. 

Moreover  the  mere  statistical  record  of  progress 
accomplished  and  the  auguries  of  expansion  to  come,  do 
not  cover  all  the  indications  of  vitality.  It  would  have 
been  impossible  for  any  one  to  read  the  speeches  made  at 
that  Meeting,  especially  Mr.  Ashton' s  address,  without 
discovering  a  readiness  to  confront  large  issues  and  large 
responsibilities,  which  is  a  sure  sign  of  confidence  in  the 
future.       The  views  expressed  were  those  of   men  who, 
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looking  forward  with  confidence,  set  themselves  to  plan  a 
fine  edifice  and  to  lay  down  from  the  outset  lines  that  will 
lend  themselves  to  the  realization  of  a  complete  scheme. 
And  I  have  been  glad  to  see  to-day  that  these  views  were 
not  entirely  the  expression  of  a  pious  aspiration  but  that 
they  are  already  taking  form  in  practice. 

No  doubt  many  of  you  have  had  to  look  very  sharply 
after  costs  in  the  past  year  or  two  and  mean  to  do  so  in 
the  future.  But  it  is  a  healthy  symptom  of  your  industry 
that  it  has  retained  or  developed  the  ability  and  the 
courage  to  tackle  questions  of  ultimate  efficiency  in  a 
far-seeing  way  and  to  do  so  in  a  spirit  of  self-reliance.  A 
wise  Frenchman  has  said  that  "the  right  way  to  gain  is 
never  to  wish  to  gain  too  much  and  to  know  when  to 
make  a  sacrifice."  I  was  especially  struck  by  the  recom- 
mendations of  your  Chairman  as  regards  the  improvement 
of  the  condition  of  the  labourers  in  the  coal-fields  through 
improved  sanitation  and  accommodation.  All  this  shows 
that  he  has  been  ready  to  face  expenditure,  which  I  am 
sure  he  would  advocate  on  humanitarian  grounds  alone, 
but  which  he  also  sees  with  true  foresight  will  in  good  time 
bring  in  a  return  as  surely  as  any  other  form  of  capital  ex- 
penditure. Indeed  the  shrewdness  of  his  altruism  reminds 
me,  in  facilitating  the  supply  of  labour  and  in  saving 
against  epidemic,  if  I  may  say  so,  of  a  parson  acquaintance 
of  mine,  who  when  doing  some  Mission  work  in  the  far 
west  of  America,  was  invited  by  some  prominent  citizens 
of  San  Francisco  to  take  charge  of  one  of  their  principal 
Churches.  But  they  were  careful  to  explain  their  exact 
requirements,  "  We  don't  so  much  want  one  of  your  holy 
men,"  they  said:  "what  we  want  is  a  sound  financier." 
Far  be  it  from  me  to  throw  any  doubts  on  Mr.  Ashton's 
sanctity,  but  I  am  even  more  sure  of  the  soundness  of  his 
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finance  when   he  advocates  the   best  possible  sanitation 
and  the  best  possible  accommodation  for  your  workers. 
Probably  there  is  no  subject  connected  with  Indian 
economic  conditions   on   which    there 

Labour  Conditions.  .  . 

is  so  much  misapprehension  at  home 
as  the  supply  of  labour.  Most  people  in  England  think 
that  India  is  a  paradise  of  cheap  labour  and  that  labour 
can  be  found  here  for  the  biggest  undertaking  with  the 
greatest  ease.  It  does  not  take  long  to  disabuse  the 
newcomer  of  any  delusions  on  that  subject.  If  my  recollec- 
tion is  right,  the  Bombay  Chamber  of  Commerce  put  this 
question  in  the  forefront  in  their  address  of  welcome  to 
His  Excellency,  and  certainly  it  was  almost  the  first  matter 
on  which  I  personally  was  tackled  at  Bombay.  And  since 
then  one  has  heard  of  it  constantly.  It  is  the  uniform 
wail  from  the  cotton  mills  of  Bombay,  the  jute  mills  of 
Bengal  and  the  tea-gardens  of  Assam.  You  yourselves,  I 
understand,  find  that  it  is  becoming  a  matter  of  increasing 
difficulty.  It  would  be  impertinent  for  me  after  so  short 
an  experience  of  India  to  offer  any  definite  opinion  as  to 
the  cause  and  the  cure — whether  it  is  inseparable  from  the 
Indian  labourer's  propensity  for  the  simple  life,  or  whether 
he  is  blindly  groping  after  higher  things  in  the  form 
of  more  wages.  Both  views  have  been  advanced;  but 
one  thing  at  least  seems  clear.  The  labourers  in  most 
parts  of  India  differ  from  the  labouring  communities  in  the 
western  world  in  nothing  more  than  in  this.  They  do  not 
form  a  true  labouring  community.  They  are  a  congeries 
of  sojourners.  They  are  neither  fully  weaned  from  their 
rural  and  agrarian  habits  of  life  nor  inured  to  the  strenu- 
ous monotony  of  sustained  industrial  activity.  To  a  very 
great  number  of  them  industrial  labour  is  a  mere  episode 
which  they  regard  much  as  his  service  at  sea  is  regarded 
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by  a  sailor  who  only  in  sentimental  ballads  looks  on  the 
bounding  wave  as  his  happy  home.  If  these  labourers  are 
to  be  deterred  from  returning  frequently  to  their  distant 
homes  some  sort  of  home  conditions  must  be  created  for 
them  on  the  spot.  It  is  in  the  indication  of  measures 
towards  that  end  that  your  President's  suggestions  seem 
to  me  so  wise.  I  shall  look  forward  with  great  interest  to 
seeing  when  I  next  visit  the  coalfield,  which  I  hope — in 
accordance  with  Mr.  Ashton's  invitation — or  shall  I  say 
hint — will  not  be  very  far  off.  I  shall  look  forward  with 
great  interest  to  seeing  how  far  these  suggestions  of  his 
have  been  taken  up,  and  his  example  followed. 

I  expect  too  that  I  shall  also  see  either  at  that  visit, 
or  at  a  subsequent  one  if  you  are  able 

Electrification.  * 

to  put  up  with  so  many,  a  develop- 
ment in  the  use  of  electrical  power  in  your  pits.  I  was  able 
to  see  its  application  yesterday  in  the  admirably  equipped 
pits  of  the  East  Indian  Railway  Co.,  to  which  Mr.  Dring 
was  kind  enough  to  take  me,  and  we  have  to-day  seen  the 
Kendwadih  and  Kustore  power  station,  but  I  understood 
that  it  has  not  yet  been  taken  up  at  all  generally  in  the 
coalfield.  Yet  in  many  ways  your  field  here,  where  the 
pits  are  contained  in  a  relatively  small  area,  would  seem 
especially  suitable  for  its  use. 

I  imagine  that  if  the  initial  expense  could  be  got  over, 
the  economy  in  working  would  be  very  great.  The  Royal 
Commission  on  coal  supplies  in  England  estimated,  if  my 
recollection  is  correct,  that  in  the  Durham  and  Northumber- 
land districts  some  6  %  to  8  %  of  the  total  amount  of  coal 
raised  in  the  year  went  to  create  the  power  necessary  for 
raising  it.  No  doubt  with  your  easier  working  here  the 
percentage  consumed  is  less,  but  still  there  would  seem  to 
be  a  considerable  margin  for  economy. 
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Well,  gentlemen,  you  have  listened  very  patiently 
while  I  have  talked  about  matters  which  you  understand 
a  great  deal  better  than  I  can  possibly  do.  I  must  apologise 
for  my  presumption,  and  I  will  only  keep  you  another 
minute  while  I  re-iterate  our  thanks  to  our  kind  hosts. 
We  have  all  had  a  most  pleasant  and  interesting  day,  and 
speaking  as  one  who  has  never  seen  an  Indian  coal-field 
before,  I  hope  that  to  one  at  least  of  us  it  has  also  been  as 
instructive  as  it  has  been  enjoyable." 

Mr.  W.  A.  Dring,  Agent,  East  Indian  Railway,  then 
proposed  the  toast  of  (  Our  Hosts,'  and  said  : — 

Mr.  Ashton  and  Gentlemen, — 

We  are  here  to-day  by  the  kind  invitation  of  the 
Raneegunge  Coal  Association,  the  East  India  Coal  Com- 
pany, and  the  Indian  Collieries'  Syndicate,  of  the  first  and 
last  of  which  you  Mr.  Ashton  are  the  representative. 

The  invitations  which  we  received  contained  detailed 
programmes  of  the  instructive  excursions  formed  for  our 
benefit,  and  also  detailed  descriptions  of  the  collieries  to  be 
visited,  viz. — 

Kendwadi 

Kustore 

Brahmin  Barari 
Jamadoba 

On  behalf  of  the  visitors  I  should  like  to  say  that 
the  information  thus  prepared — at  what  must  have  been  a 
considerable  expenditure  of  thought  and  time — has  en- 
abled us  to  gain  an  insight  into  the  working  which  other- 
wise would  have  been  impossible.  Gentlemen,  the  col- 
lieries which  we  have  visited  are  examples  of  the  most 
advanced  methods  of  mining  coal,  and  we  have  found 
from    our   visit,    that   not  only   is  the. greatest  attention 


156      TRANS.    MINING    &   GEOL.    INST.    OF  INDIA.     [Vol.  VI, 

paid  to  scientific  working  with  a  view  to  the  largest 
output  at  the  lowest  cost,  but  there  are  prominent  proofs 
of  care  for  the  well-being  of  the  workmen,  in  sanitary- 
arrangements,  a  filtered  water-supply  and — even  at  one  of 
the  collieries — a  bathing  platform  on  luxurious  lines. 
Gentlemen,  the  Mining  and  Geological  Institute  of  India 
at  their  recent  meetings  in  Calcutta  have  placed  fully 
before  you  the  very  wide  scope  of  their  researches.  At 
the  visit  to-day  no  doubt  the  subject  which  will  almost 
exclusively  occupy  attention  will  be  the  coal  mining  in- 
dustry, but  if  they  can  find  Manganese  deposits  in  the 
country  served  by  the  East  Indian  Railway  they  will 
receive  a  very  full  meed  of  gratitude.  Reverting  to  the 
subject  of  coal,  I  may  be  allowed  to  take  the  opportunity 
of  making  a  few  remarks  upon  the  developments  of  this 
industry.  The  Raneegunge  Coal  Association  and  the  East 
India  Coal  Company,  two  of  our  hosts  to-day,  were  among 
the  most  prominent  of  colliery  owners  in  representations 
and  discussions  as  to  coal  rates  generally,  and  in  the 
development  of  the  Jharia  field,  when  those  subjects 
were  foremost  in  our  minds.  Firstly,  as  to  the  opening 
and  development  of  the  Jharia  field,  I  have  been  pleased 
indeed  to  note  the  mention  made  by  Mr.  Ashton  of  the 
enterprise  of  Mr.  Thomas  H.  Ward,  the  Colliery  Superin- 
tendent of  the  East  Indian  Railway,  in  his  prospecting  of 
the  Jharia  field,  and  the  extremely  accurate  knowledge 
thereby  placed  at  your  disposal.  I  have  recently  had 
occasion  to  refer  back  to  the  time  when  the  prosperity  of 
the  Jharia  field  was  still  in  the  balance,  and  to  myself 
and  I  think  to  others  here  present,  there  still  remains  a 
recollection  of  a  representation  addressed  in  1894  by  the 
Companies  concerned  in  the  opening  up  of  the  Jharia 
field,  the  first  signatory  to  the  letter  being  Messrs.  Jardine, 
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Skinner  and  Co.,  as  Managing  Agents  of  the  East  India 
Coal  Co.,  Iytd.,  to-day  represented  here  by  Mr.  Gresson. 
In  that  letter  it  was  stated  that  there  was  little  or  no 
prospect  of  an  up-country  trade  from  Jharia,  and  that 
from  the  unequal  competition  in  the  Calcutta  market  with 
the  lower  collieries  situated  between  Barakar  and  Ranee- 
gunge,  there  would  be  little  or  no  chance  in  the  Calcutta 
market  itself.  There  were  fears  that  it  might  not  be 
practicable  to  continue  the  development  of  the  field.  I 
am  bound  to  admit  that  prospects  were  not  then  extremely 
hopeful,  but  in  November  1894  the  General  Traffic  Manager 
of  the  East  Indian  Railway  was  able  to  show  a  very 
small  ray  of  light  in  announcing  that  the  coal  traffic  from 
the  Jharia  field  had  increased  from  500  tons  a  month  in 
the  early  period  of  the  year  to  1,000  tons  a  month  in  the 
later  period.  By  the  enterprise  and  perseverance  of  the 
collieries  concerned,  the  coal  trade  from  Jharia  has  grown 
almost  from  year  to  year,  until  as  compared  with  this 
wretched  1,000  tons  a  month  at  the  end  of  1894,  the 
weight  now  despatched  is  anything  over  14,000  tons  a 
day.  In  1894,  the  East  Indian  Railway  touched  the 
fringe  of  the  field  only ;  in  the  present  year  of  grace  the 
Bengal-Nagpur  Railway  and  the  East  Indian  Railway  and 
the  collieries  themselves  have  between  them  a  network  of 
sidings — several  hundred  miles  in  length. 

I  have  not  so  far  mentioned  the  discussions  as  to  the 
rate  of  railwa}^  charges  which  necessarily  attended  the 
development  of  the  Jharia  field.  I  think  this  may  be 
merged  in  the  general  question  of  coal  rates.  I  may  par- 
ticularly associate  this  subject  with  Mr.  Ashton,  your 
President  to-day.  Mr.  Ashton  will  remember  the  discus- 
sion which  took  place  at  the  Upper  India  Chamber  of 
Commerce  in  Cawnpore  early  in  1902,  as  to  the  charges  for 
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coal  carried  to  up-country  centres.  The  Upper  India 
Chamber  of  Commerce  was  at  that  meeting  most  ably 
represented  by  Messrs.  Johnson,  MacRobert  and  others, 
but  I  have  always  thought  that  Mr.  Ashton's  presence 
and  his  words  of  wisdom  added  great  force  to  the  argu- 
ments brought  to  bear. 

The  Directors  of  the  East  Indian  Railway  within  six 
months  of  the  meeting  at  Cawnpore  introduced  a  new 
coal  tariff  which  was  received  by  the  Upper  India  Cham- 
ber of  Commerce  with  enthusiasm.  In  their  own  words, 
the  Chamber  expressed  their  appreciation  that  the  repre- 
sentations had  been  acceded  to  so  promptly  and  so 
completely.  That,  gentlemen,  was  in  1902.  The  changes 
then  introduced  perhaps  affected  the  upwards  trade  more 
than  the  downwards;  but  as  you  are  well  aware,  the 
question  of  coal  rates  has  gone  through  many  phases 
since  1902,  and  at  the  present  time  the  charges  have 
been  brought  to  bed  rock.  Indeed  railways  have  been 
heard  to  murmur  that  they  would  like  a  little  more  for 
the  carriage  of  this  commodity.  Probably  a  lower  rate  is 
charged  in  India  than  anywhere  else,  for  the  carriage  of 
coal,  particularly  over  long  distances.  As  an  example,  it 
may  be  said  that  in  the  case  of  coal  for  Lahore,  we  carry 
a  ton  7  miles  for  one  penny.  Making  for  one  moment 
comparison  between  the  coal  traffic  anterior  to  1902,  and 
that  now  being  carried,  it  may  be  said  that  the  Bengal- 
Nagpur  and  the  East  Indian  Railways  between  them 
carried  6,000,000  tons  in  1901,  and  no  less  than  11,500,000 
tons  in  1910. 

Enough,  gentlemen,  of  the  business  side.  Now  on 
behalf  of  the  guests  I  have  to  return  thanks  for  the  boun- 
teous feast  of  which  we  have  partaken.  Mr.  Turnbull's 
name  has  already  been  before  you  to-day,  but  you  will,  I 
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am  sure,  receive  it  again  with  enthusiasm,  as  Mr.  Turnbull 
has  been  the  Manager  of  both  the  instructional  and  the 
festive  portions  of  this  visit,  and  we  can  say  how  success- 
fully he  has  carried  through  his  burden  of  the  day.  In 
proposing  to  you  a  toast  of  the  Raneegunge  Coal  Associa- 
tion, the  East  India  Coal  Company,  and  the  Indian 
Collieries'  Syndicate,  I  venture  to  bring  into  special  prom- 
inence the  name  of  my  friend  Mr.  R.  H.  A.  Gresson. 
Mr.  Gresson  is  in  a  proud  position  to-day.  Not  only  is  he 
the  senior  of  a  very  important  and  old-established  firm  in 
Calcutta,  caring  for  the  interests  of  the  East  India  Coal 
Company,  with  many  contracts  fulfilled  and  many  in 
progress,  but  we  can  turn  aside  from  business  propositions 
and  dwell  upon  that  most  important  contract  into  which 
he  will  enter  a  week  hence,  and  in  regard  to  which  I  am 
sure  that  he  has,  both  for  his  fair  partner  and  himself,  the 
heartfelt  wishes  for  happiness  and  prosperity  from  every- 
one here,  whether  host  or  guest." 

Mr.  R.  H.  A.  Gresson,  on  behalf  of  the  East  India  Coal 
Co.  and  co-hosts,  replied  in  very  suitable  terms  and  pointed 
out  that  the  meetings  held  by  the  Institute  are  of  great 
importance  as  the  members  can  congregate  together  for 
promulgating  and  interchanging  ideas. 

Mr.  Turnbull 's  health  was  proposed  by  the  President, 
and  Mr.  Turnbull  responded  in  a  few  words. 
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L.   Leigh  Fermor,    A.R.S.M.,    D.Sc,    F.Q  S. 

The  Fifth  International  Congress  of  Mining,  Metal- 
lurgy, Applied  Mechanics,  and  Practical  Geology,  was 
held  at  Dusseldorf  in  Germany  from  the  igth  to  the  23rd 
of  June,  1910;  this  I  attended,  whilst  on  leave  in  Europe, 
at  the  request  of  the  Council  of  the  Mining  and  Geologi- 
cal Institute  of  India,  being  enrolled  on  its  behalf  as  a 
member  of  Sections  I  (Mining)  and  IV  (Practical  Geo- 
logy)- 

As  these  congresses  have  been  but  little  heard  of 
in  India,  it  is  desirable,  before  reporting  on  the  present 
Congress,  to  refer  to  the  four  preceding  meetings.  The 
first  was  summoned  at  Paris  by  the  Societe  de  1' Industrie 
Minerale  en  St.  Etienne,  on  the  occasion  of  the  Paris 
Universal  Exhibition  of  1878,  the  number  of  members  of 
the  congress  amounting  to  150,  amongst  whom  only  three 
were  foreigners — one  Austrian,  one  Englishman,  and  one 
Swede. 

The  Second  Congress  was  held  by  invitation  of  the 
French  Government,  also  in  Paris,  at  the  time  of  the 
Universal   Exhibition  of  1889,   the   number   of  members 
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being  600,  with  a  larger  proportion  than  before  from 
abroad.  The  Third  Congress  was  held  in  1900,  again  in 
Paris,  during  the  Exhibition  of  that  year,  almost  every 
European  country  being  represented.  The  Fourth  Con- 
gress was  held  at  Liege,  in  Belgium,  in  1905,  also  at  the 
time  of  an  exhibition,  about  1400  members  being  enrolled. 
On  this  occasion  it  was  decided  that  this,  the  Fourth 
Congress  for  Mining  and  Metallurgy,  should  also  include 
the  Third  Congress  for  Applied  Mechanics,  and  the  First 
Congress  for  Practical  Geology, — the  Congress  thus  receiv- 
ing its  present  title.  And,  upon  the  invitation  of  the 
Lower-Rhine  and  Westphalian  mining  industry,  it  was 
resolved  that  the  Fifth  Congress  be  held  at  Diisseldorf  in 
1910. 

The  '  Verein  der  Wahrung  der  bergbaulichen  Inter- 
essen  in  Oberbergamtsbezirk  Dortmund '  (Society  for  the 
Protection  of  Mining  Interests  in  the  Dortmund  district), 
and  the  '  Verein  deutscher  Eisenhiitteleute  '  (Society  of 
German  Ironmasters),  undertook  to  give  effect  to  this 
resolution;  and,  in  reply  to  the  invitations  of  the  com- 
mittee of  organization,  1762  members  were  enrolled,  of 
whom  634  came  from  outside  Germany.  Of  these  the 
largest  number  of  members  were  from  France,  England, 
Belgium,  and  Austria,  in  the  order  named;  the  other 
countries  represented  being  Russia,  Sweden,  Luxemburg, 
Holland,  Hungary,  Italy,  United  States  of  America, 
Canada,  Switzerland,  Bulgaria,  Denmark,  Norway,  Spain, 
Greece,  India,  and  Mexico,  named  in  the  order  of  the 
number  of  representatives.  Divided  according  to  sections, 
the  numbers  of  members  were :  Mining,  1141 ;  Metallurgy, 
1 140 ;  Applied  Mechanics,  989  ;  and  Practical  Geology,  784. 

Hence,  in  spite  of  the  absence  of  an  exhibition  at 
Diisseldorf,  the  number  present  at  the  Fifth  Congress  shows 
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a  large  increase  over  the  membership  of  its  predecessor. 
This  increase  is  to  be  attributed,  no  doubt,  partly  to  the 
great  strides  made  in  the  last  few  years  by  the  technical 
industries,  and  partly  to  the  great  attractions  of  Diissel- 
dorf  itself,  which  is  not  only  a  beautiful,  yet  up-to-date, 
model  town,  with  a  population  of  360,000,  well  situated 
on  the  Rhine,  and  so  amply  provided  with  open  spaces 
and  trees  as  almost  to  be  a  '  Garden  City ' ;  but  which 
may  also  be  regarded  as  one  of  the  gateways  to  the  great 
coalfields  and  iron  industries  of  the  Ruhr  valley  in  Rhenish 
Prussia  and  Westphalia.  Diisseldorf  is  now  administered 
by  a  Lord  Mayor  (Ob  erbur  germeister)  and  12  aldermen;  it 
is  also  the  seat  of  the  German  Steel  Trust  (Stahlwerksver- 
band) :  and  has,  of  course,  long  been  famous  as  an  art  centre. 
A  large  number  of  the  British  visitors  travelled  via 
Dover  and  Ostend,  as  a  party,  leaving  Charing  Cross  at 
9  a.m.  on  Saturday,  June  18th,  and  reaching  Diisseldorf 
immediately  after  midnight.  The  Congress  was  opened 
informally  with  a  social  meeting  in  the  Zoological  Gardens 
on  Sunday  evening.  The  next  morning  the  Congress  was 
formally  inaugurated  at  a  densely  crowded  meeting  in  the 
fine  Kaisersaal  of  the  Tonhalle  (Municipal  Concert  Hall), 
by  the  veteran  of  German  mining  industry,  Bergrat  Kleine, 
one  of  the  Presidents  of  the  Congress,  after  which  followed 
an  address  of  welcome  on  behalf  of  the  German  Govern- 
ment by  His  Excellency  Mr.  Sydow,  Prussian  Minister  for 
Commerce,  each  of  the  speeches  being  translated  in  suc- 
cession into  French  and  English  (the  two  other  Congress 
languages)  by  Mr.  Schaltenbrand,  Chairman  of  the  board 
of  management  of  the  Steel  Trust,  and  Honorary  Trea- 
surer of  the  Congress.  A  Bureau  of  Honour  was  then 
formed  of  the  delegates  from  all  lands  and  societies,  India 
being   represented  by  me,  the  only  Indian  member ;  the 
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ceremony  then  ended,  and  the  members  dispersed  to  take 
part  in  the  work  of  the  various  sections.  Four  meetings 
of  the  sections  were  held  during  Monday  and  Tuesday, 
the  time  devoted  to  this  purpose  being  in  all  ten  hours. 
The  total  number  of  papers  on  the  programme  was  105, 
apportioned  amongst  the  sections  as  follows: — Mining, 
26:  Metallurgy,  42;  Applied  Mechanics,  17;  Practical 
Geology,  20.  In  the  Appendix  is  a  full  list,  the  English 
titles  being  given. 

I  do  not  propose  to  review  here  the  papers  read,  as 
abstracts  of  most  of  them  have  already  been  published  in 
various  technical  journals.  They  are  given  in  full  in  the 
Report  of  the  Congress,  which  has  been  issued  in  five 
parts,  namely  the  ( Mitgliederliste  und  Allgemeines' 
(Member  List  and  General),  and  a  part  for  each  of  the 
four  sections  of  the  Congress,  giving  each  paper  in  full  in 
its  original  language,  and  an  abstract  in  each  of  the  two 
other  languages  of  the  Congress.  These  reports  are  avail- 
able for  the  perusal  of  members  in  the  Institute  library.1 

The  majority  of  the  British  members  attended  the 
Mining  Section,  and  I  was,  as  far  as  I  am  aware,  the  only 
member  present  at  the  meetings  of  the  Geological  Section, 
whose  mother  tongue  was  English,  practical^-  the  whole 
of  the  business  being,  therefore,  conducted  in  German 
and  French.  As  would  be  expected,  several  of  the  geolo- 
gical papers  referred  to  Westphalia  and  the  neighbouring 
regions;  but  others  ranged  further  afield,  relating  to  ore 


l   The  following  are  references  to  abstracts  in  English  technical  journals:  — 
{a)  The    Journal   of   the    Iron  and  Steel  Institute.   No.  i    of   1910,    gives,    on 

pages  491 — 497,  brief  abstracts  of  many  of  the  metallurgical  papers 

(b)  The  Colliery  Guardian   for    19 10  gives  abstracts  of  the  papers  in  each  of 

the  sections  as  follows : — Mining,  July  1,  8,  15,  22;   Metallurgy,  July  29,   August 

5;   Applied  Mechanics,  September   16,  23,  October  7;   Practical  Geology,  August 

5 ,  September  2. 
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deposits  in  Abyssinia,  Spain,  and  the  Cordilleras,  to  the 
mineral  industries  of  Canada,  and  to  the  iron-ore  reserves 
of  the  world;  or  they  were  concerned  with  subjects  of 
more  theoretical  character,  such  as  juvenile  springs,  and 
the  policy  to  be  followed  in  the  administration  of  ore- 
deposits. 

A  noteworthy  feature  of  the  Congress  was  that  the 
language  difficulty  was  largely  overcome  by  the  distribu- 
tion, at  the  sectional  meetings,  of  abstracts,  in  English, 
French,  and  German,  of  most  of  the  papers  to  be  read. 
A  daily  paper  known  as  the  Kongress  Zeitung  was  issued 
during  the  Congress,  giving  in  three  parallel  columns  in 
the  three  Congress  languages  an  account  of  the  previous 
day's  proceedings,  and  also  particulars  and  statistics  of 
the  mineral  industries  of  Westphalia. 

EXCURSIONS. 
Another  important  item  was  the  large  number  of 
excursions,  forty  in  all,  arranged  for  Tuesday  afternoon, 
Wednesday,  and  Thursday,  including,  for  the  miners, 
metallurgists,  and  engineers,  visits  to  coal  mines,  iron 
and  steel  works,  and  engineering  works;  whilst,  for  geolo- 
gists, excursions  were  planned  to  the  Devonian  and  Car- 
boniferous rocks  of  the  Munster  basin,  to  the  Cretaceous 
rocks  of  Unna  and  Billmerich,  and  to  the  Miocene  brown- 
coal  district  of  Cologne.  Statistical  and  descriptive  in- 
formation about  the  places  to  be  visited  was  presented 
in  a  Visitors'  Guide,  obtainable  in  any  of  the  three  Con- 
gress languages. 

ENTERTAINMENTS. 

One  of  the  most  notable  features  of  this  admirably 
arranged  Congress,  was  the  splendid  hospitality  of  our 
hosts,   including  the  town  of   Dusseldorf ;    and    we   soon 


166  TRANS.   MINING   AND   GEOL.    INST.    OF  INDIA.    [Vol.  VI, 

discovered  that  the  only  way  to  meet  such  an  unpreten- 
tiously-named entertainment  as  a  reception  or  a  garden 
party  was  to  go  prepared  for  a  bounteous  feast.  These 
evening  entertainments  included  an  informal  reception 
(Zwangslose  Zusammenkunft)  at  the  Zoological  Gardens  on 
the  Sunday  of  arrival;  a  reception  (Begriissungsabend) 
by  the  Oberbiirgermeister  and  town  council  of  Diisseldorf 
in  the  Tonhalle,  on  the  Monday  ;  a  banquet  (Festbankett) 
given  in  the  Kaisersaal  and  Rittersaal  of  the  Tonhalle,  on 
the  Tuesday;  an  excursion  on  the  Rhine  {Rheinfahrt)  on 
Wednesday  evening,  when  the  river  banks,  including  all 
the  houses,  were  beautifully  illuminated,  and  there  was  a 
magnificent  fireworks  display.  Count  Zeppelin,  who  had 
arrived  in  Diisseldorf  during  the  Congress,  after  a  record 
voyage  in  his  airship  the  Deutscliland  (unhappily  since 
wrecked),  was  present  on  board  the  excursion  steamer 
and  was  given  an  enthusiastic  reception.  On  Thursday, 
after  the  closing  meeting,  the  Congress  was  entertained 
by  the  town  of  Essen  at  an  evening  fete  (Gartenfest)  in  the 
Town  Gardens. 

The  feature  of  the  banquet  held  at  Diisseldorf  was 
the  presentation  on  the  stage  of  the  Kaisersaal  of  a 
allegory  play  entitled  Das  Meister stuck  der  "  Internationale 
Stahlhiitte ,"  or  the  Masterpiece  of  the  International  Steel 
Company,  composed  specially  for  the  Congress  by 
Dr.  Schrodter  (business  manager  of  the  Congress),  and 
Drs.  P.  Grabein  and  M.  Philips.  On  the  rise  of  the  cur- 
tain there  was  revealed  a  steelworks,  complete  with 
furnace,  ladle,  casting  crane,  ingot  moulds,  and  forge, 
with  the  foreman  of  the  works  and  workmen  of  various 
nations,  the  Overture  being  the  Smith's  Song  from 
'Siegfried.'  As  this  dies  away  the  foreman  tells  his  men 
that  the  Organizing  Committee  of  the  International  Con- 
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gress  has  entrusted  him  with   the  task   of  manufacturing 
a  steel  band  25,000  miles  long,   of   unprecedented  quality 
and  strength,  in  order  to  compass  about  and  bind  together 
the  whole  earth.     The  workmen  are  dismayed  by  the  task, 
and  each    in   his   own   language   sententiously   expresses 
doubt  as  to  its  possibility.     But  the  foreman  courageously 
starts  the  work  himself,  calling  upon  the  patron  saints  of 
the   technical   arts    and    metallurgy   for  assistance.     The 
steel  is  then  tapped  into  the  ladle  and  cast  into  the  mouid, 
the  stream  of  metal  being  ingeniously  portrayed  by  what 
appear  to  be  electrically  illuminated  mica  tubes.     When 
the  stripper  lifts  the  ingot   mould,   the    audience    is   as- 
tonished to  see,  not  an  ingot,  but  the  '  Genius  of  Technics ' , 
represented   by   a   well-known    actress,    who   in    eloquent 
verse  shows  herself  as  the  oldest  and  most  faithful  friend 
of   the  human  race,   the  entire   civilized  development  of 
mankind  being  due  to  the  progress  of  the  technical  arts. 
She  showed  how  it  was  the  f  Genius  of  Technics '  who  first 
taught  man  to  make  fire  his  servant,   who  in  grey   anti- 
quity taught  him  how  to  shape  a  chisel  out  of  flint,  how 
to  build  a  protecting  roof,  how  to  hollow   out  the  trunk 
of  a  tree  for  a   boat,  and  thus  to  convert  the  separating 
waters  into  connecting  lines  of  traffic  j  how  step   by   step 
she  led  man  to  the  latest  triumphs  of   the  technical   arts, 
such  as  the  invention  of  railways,  of  steam-ships,  of  tele- 
graphs,  and,  last  of  all,  to    the   conquest   of    the   king- 
dom of  the  air  through  the   airship  and  the  aeroplane ; 
how,  further  than  this,  the  mill  of  technical  progress  and 
perfection   was  rolling  out  a  band,   stronger  than  steel, 
unifying  the  nations  of  the  earth;  therefore,  in  her  person 
as  the    ' Genius  of  Technics'  was  the  task  accomplished 
that  had  been  laid  upon  the  foreman  of  the  steelworks. 
Finally ,    the    '  Genius   of    Technics '     welcomed    the 
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guests  of  the  Congress  with  the  wish  that  every  hour  of 
work  and  camaraderie  might  help  to  strengthen  this  bond 
of  union. 

THE  NEXT  MEETING   OF   THE  CONGRESS. 

The  closing  meeting  of  the  Congress  was  held  in  the 
hall  of  the  Rhenish  Westphalian  Coal  Syndicate,  at  Essen. 
The  delegates  of  the  various  countries  congratulated  the 
Presidents  and  the  Organizing  Committee  upon  the  great 
success  of  the  Congress,  and  upon  the  perfection  of  the 
arrangements  for  the  meetings,  the  excursions,  and  the 
entertainments,  expressing  the  liveliest  sense  of  gratitude 
for  the  hospitality  so  freely  and  liberally  accorded  to  the 
visitors.  The  meeting  then  adopted  a  resolution  in 
favour  of  the  adoption  by  the  Governments  of  the 
different  States,  of  a  uniform  basis  for  the  compilation  of 
the  statistics  of  the  mining  and  metallurgical  industries, 
and  it  was  arranged  that  copies  of  this  resolution  should  be 
forwarded  to  the  Governments  represented  at  the  Congress. 

At  this  meeting,  an  invitation — on  behalf  of  the  Uni- 
versity of  London,  the  Imperial  College  of  Science  and 
Technology,  the  Geological  Society  of  London,  the  Insti- 
tution of  Mechanical  Engineers,  the  Iron  and  Steel 
Institute,  the  Society  of  Chemical  Industry,  the  Institu- 
tion of  Mining  Engineers,  the  Institution  of  Mining  and 
Metallurgy,  and  the  Institute  of  Metals— was  presented 
by  Professor  Henry  Louis,  representative  of  the  Iron  and 
Steel  Institute,  to  hold  the  next  Congress  in  London  in 
1915.  The  proposal,  which  was  seconded  by  Mr.  G.  C. 
Lloyd,  the  Secretary  of  the  same  institute,  and  supported 
by  Dr.  J.  B.  Simpson,  President  of  the  Institution  of 
Mining  Engineers,  and  Mr.  Bedford  McNeill,  representa- 
tive of  London  University  and  of  the  Institution  of  Min- 


1911.]     FIFTH  INTERNAT.    CONGRESS  OF  MINING,  ETC.      169 

ing  and  Metallurgy,  was  received  with  general  acclamation 
and  adopted  unanimously. 

THE  EXCURSION    TO    BRUSSELS. 

On  Friday,  June  24th,  a  large  number  of  the  mem- 
bers travelled  by  two  special  trains  to  Brussels,  in  order 
to  inspect  the  International  Exhibition  held  there  this 
year.  In  the  evening  a  reception  was  held  by  the  Im- 
perial German  Commissioner  in  the  German  section  of  the 
Exhibition.  The  following  day  the  excursionists  were 
conducted  round  the  sections  of  the  Exhibition  allotted  to 
Germany,  Belgian  Machinery,  and  Belgian  Coal-mining. 
The  same  evening  the  congressists  were  entertained  by 
the  executive  committee  of  the  exhibition  in  the  Res- 
taurant du  Chien  Vert.  On  Sunday  one  was  expected  to 
wander  in  the  exhibition  as  one  chose,  and  in  the  evening 
the  Congress  was  finally  brought  to  a  most  successful 
close  by  a  reception  given  in  the  beautiful  old  Hotel  de 
Ville  by  the  City  of  Brussels. 

Two  of  the  most  striking  features  of  the  exhibition 
were  the  International  Machinery  Hall,  and  the  British 
section.  The  Machinery  exhibits  were  on  a  very  exten- 
sive scale,  and  sufficient  alone  to  make  it  worth  the  while 
of  engineers  to  visit  Brussels,  several  countries  being  well 
represented;  amongst  them  Britain  took  a  high  place, 
being  adequately  represented  by  fine  exhibits  by  many  of 
the  leading  manufacturers.  The  British  section  itself,  in 
which  was  collected  the  whole  of  the  British  exhibits 
exclusive  of  the  machinery,  was  a  pleasure  to  visit, 
owing  to  the  credit  it  reflected  on  all  connected  therewith, 
and  the  energy  it  indicated  on  the  part  of  the  British  Home 
Office,  which  undertook  its  organization.  Outstanding 
features  were  attractively  arranged  exhibits  of  chemicals 
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and  ceramics.  Amongst  the  latter  practically  all  the  lead- 
ing British  firms  were  represented  by  collections  of  porce- 
lain, to  many  of  which  the  most  applicable  adjective  was 
superb.  One  realized  that  in  the  manufacture  of  porcelain 
Britain  stands  second  to  none,  either  for  quality  of  mate- 
rial or  for  refinement  and  beauty  of  design  and  colouring. 
The  German,  Belgium,  and  French  sections  were  also  of 
great  interest  and  high  merit. 
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S.  Papavasilion.— The  Emery  Deposits  of  Greece. 

H.  Potonie.-  Origin  of  Coal. 

D.  Schulz  Briesen.— The  Scientific  and  Industrial  Importance  ot  Prac- 

tical Geology. 
G.  Steinmann.— On    Paragenetic    Ore- Deposits   in    the   Cordilleras   of 

South  America. 
O.  StuTzer. — "  Juvenile"  Springs. 

Werner.— The  Silver-Ore  Deposits  of  St.  Andreasberg  in  the  Hartz. 
W.  Wunstorf. — The    Productive    Coal    Measures   in   the   Rhine-Maas- 

District. 

Reports  on  the  Geological  Excursions. 

R.  Bartling.— The  Southern  edge  of  the  Munster  Chalk  basin. 

R.  Bartling. — To  Unua  and  Billmerich. 

G.  Fliegel  — -  To  the  Brown  Coal  District  of  Cologne. 

P.  Kukuk  and  L-  Mintrop.— The  Geological  Museum,  Earthquake- 
station  and  Magnetic  Observatory  of  the  Westphalian  "  Bergge- 
werkscheftskisse. ' ' 

R.  A.  D.  Link.— The  Mohnetal  Dam. 


Discussion  on  Major  F.  Cunynghame  Hughes' 

paper  on  Practical  Coal  Sampling  and 

Scheme  for  Purchase  and  Sale  of 

Coal  by  Analysis. 

F.  I.  Leslie  Ditmas : — The  paper  read  by  Major  Hughes 
on  the  above  subject  is  one  which  should  be  read  and  pon- 
dered over,  not  only  by  colliery  managers  and  colliery 
agents,  but  by  all  buyers  of  coal,  whether  they  be  rail- 
ways, mills,  steamers,  or  shipping  agents. 

It  is  also  true,  as  the  author  states,  that  "  such  a 
system  could  be  easily  and  successfully  introduced."  But 
one  has  to  bear  in  mind  that  much  coal  which  is  now  sold, 
either  on  the  merits  of / the  seam  it  is  won  from,  or  the 
name  of  the  colliery,  would  most  probably  fail  to  sell  at 
anything  like  its  present  price,  if  a  correct  analysis  of  the 
coal  were  submitted  at  the  time  of  tendering. 

Further,  one  knows  that  sample  waggons  first  sent  do 
not  in  every  case  represent  the  bulk  of  the  coal  supplied 
during  the  period  of  the  contract. 

I  do  not  for  a  moment  believe  that  the  collieries  wil- 
fully supply  inferior  coal  after  the  sample  trucks  have 
been  accepted ,  but  the  difficulties  in  times  of  urgent  and 
large  orders,  what  with  the  scarcity  of  labour,  and  the  defi- 
ciency of  good  European  supervision,  coupled  with  urgent 
and  worrying  letters  from  the  Managing  Agents,  frequently 
compel  the  unfortunate  colliery  manager  to  include  coal 
that  he  would  much  rather  not.     If,  however,  he  knew  that 
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analyses  were  being  regularly  taken,  he  would  not  attempt 
this. 

Buying  on  analysis  will  in  almost  all  cases  be  to  the 
advantage  of  the  consumer,  but  it  will  also  very  greatly 
benefit  those  collieries  where  the  supervision  is  of  the  best 
and  the  mechanical  handling  of  the  coal  up  to  date. 

Perhaps  it  may  be  of  interest  to  see  what  other  coun- 
tries are  doing.  In  Germany,  where  the  coal  seams  con. 
tain  far  more  dirt  and  bands  than  do  the  ordinary  ones  in 
England,  their  sorting  and  cleaning  arrangements  are 
greatly  ahead  of  the  usual  English  practice,  and  the  Ger- 
man will  tender  a  coal  guaranteed  not  to  contain  more 
than  5,  6  or  7  per  cent  of  ash,  and  supply  thousands  of 
tons  at  these  rates. 

The  Danish  Government  some  two  years  ago  was  very 
badly  had  over  some  coal  contracted  for  in  England,  and 
as  they  had  no  analysis  clause  were  forced  to  accept  the 
bulk  parcel  supplied.  When  asking  for  tenders  for  their 
next  requirements,  they  went  to  the  other  extreme  and 
their  analysis  stipulation  was  so  absurdly  stringent  that 
no  one  would  tender. 

A  very  great  deal  of  coal  is  at  present  sold  in  England 
on  no  analysis  basis.  It  is  curious  to  notice  that  in  the 
S.  Wales'  coal  trade,  with  some  classes  of  coal  and  to  cer- 
tain countries,  sales  are  based  on  a  very  strict  analysis. 
In  effecting  sales  of  small  coal  great  stress  is  laid  on  the 
analysis  result,  but  with  large  coal  this  is  not  regarded  as 
of  so  much  importance,  I  know  one  class  of  steam  coal 
which  is  sold  chiefly  for  its  lumpy  size.  Again,  in  another 
case,  the  large  of  one  colliery  is  mixed  with  the  small  of 
another,  and  the  results  are  quite  satisfactory  from  the 
buyer's  point  of  view. 

One  has  to  remember  that  from  a  theoretical  point  of 
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view  the  analysis  given  by  one  coal  may  be  far  superior  to 
that  of  another,  but  the  consumers'  bar-spacing  and  fur- 
nace draft  may  suit  the  inferior  coal. 

To  use  the  theoretically  higher  grade  fuel,  it  would 
probably  be  necessary  to  alter  the  boiler  furnaces,  air 
pressure,  and,  what  is  so  difficult  in  India  where  native 
labour  is  employed,  to  get  the  fireman  into  the  way  of 
stoking  under  the  new  conditions. 

The  author  of  the  paper  should  be  congratulated  on 
the  very  lucid  and  practical  paper  he  has  given  us,  and 
which  is  moreover  of  such  great  interest  to  both  colliery 
manager  and  buyer. 

On  page  63  he  refers  to  the  sampler. 

Sampling  is  at  all  times  a  difficult  job,  and  the  men 
in  India  chosen  for  this  work  should  not  only  be  men  of 
<(  high  character  and  probity,"  but  also  uncommonly  well 
paid. 

If  Indian  coal  could  be  sold  on  analysis  one  feels  sure 
that  the  export  trade  would  expand  considerably. 

The  following  extract  from  The  Iron  and  Coal 
Trades  Review,  Vol.  LXXXIII,  p.  15,  which  contains 
some  interesting  discussions  on  the  subject  of  the  paper, 
was  sent  by  Mr.  Ditmas  for  insertion  as  an  appendix  to 
his  remarks. 

Testing  the  Quality  of  Coal. 

At  the  Annual  Convention  of  the  Incorporated  Municipal  Electri- 
cal Association,  at  Brighton  last  week,  Mr.  C.  E.  C.  Shawfield  (Chief 
Electrical  Engineer  to  the  Wolverhampton  Corporation)  opened  a  dis- 
cussion on  the  question  of  the  purchase  of  fuel  for  electricity  works. 
He  favoured  the  purchase  of  coal  on  the  basis  of  the  net  calorific  value 
but  thought  there  were  almost  insuperable  difficulties  in  the  way. 
Perhaps  it  was  a  matter  to  which  colliery  owners  could  be  educated  up. 
Mr.  J.    H.    Rider,   late    Electrical    Engineer   to    the    Eondon    County 
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Council,  had  purchased  on  this  basis  for  the  Greenwich  Power  Sta- 
tion, the  value  being  determined  when  the  coal  reached  the  works  and 
not  as  it  left  the  colliery.  With  regard  to  fuel  testing,  he  foresaw  the 
establishment  of  testing  stations  jointly  established  and  controlled  by 
the  producer  and  the  consumer.  Every  consignment  of  fuel  as  it  left 
the  colliery  should  be  tested  for  calorific  value,  moisture,  and  ash  per- 
centage, and  payment  should  be  based  entirely  on  these  joint  figures. 
He  hoped  to  have  such  a  testing  station  in  operation  at  Wolverhampton 
in  a  few  months. 

Mr.  R.  A.  Chattock  (Chief  Electrical  Engineer,  Birmingham  Cor- 
poration) said  that  to  purchase  coal  upon  calorific  value  alone  might  be 
misleading,  as  he  had  found  two  identically  similar  coals  give  very 
different  results  under  the  same  boiler.  Perhaps  that  was  due  to  the 
fact  that  one  coal  might  be  better  suited  for  a  certain  type  of  mechani- 
cal stoker,  and  in  that  way  a  better  result  was  obtained  from  one  coal 
which  was  of  the  same  calorific  value  as  another,  and  from  which  the 
results  with  the  same  boiler  were  not  so  good.  He  mentioned  very  con- 
siderable economies  in  the  cost  of  coal  per  unit  generated  at  Bir- 
mingham, in  consequence  of  an  elaborate  testing  department  which  he 
had  established. 

Mr.  F.  Ay  ton  (Chief  Electrical  Engineer,  Ipswich  Corporation)  said 
that  from  enquiries  he  found  that  the  opinion  of  the  leading  merchants 
on  the  Iyondon  Coal  Exchange  was  unfavourable  to  purchase  on  the 
basis  of  calorific  value,  mainly  for  the  reason  that  it  was  a  matter  be- 
yond their  control.  Moreover,  the  merchants  had  to  pay  a  fixed  price 
at  the  pit,  and  to  sell  on  the  basis  of  heat  units  would  involve  them  in 
a  very  grave  risk.  In  the  same  way  he  had  enquired  as  to  the  opinions 
of  the  coal-owners,  and  was  informed  that  they  had  no  opinions 
to  offer.  Whilst  they  could  sell  their  coal  as  it  was  raised  at  the  pit 
they  were  not  going  to  bother  about  any  other  method  of  selling.  He 
thought  they  would  have  to  leave  it  to  the  large  electrical  undertakings 
to  go  forward  with  the  educational  work  of  endeavouring  to  bring  coal- 
owners  to  the  practice  of  selling  on  the  basis  of  heat  units.  He  then 
mentioned  an  interesting  contrast  in  coal  specifications,  both  of  which 
related  to  large  traction  undertakings  in  London.  In  both  cases  pur- 
chase was  made  on  the  heat  unit  basis,  but  one  had  rather  different 
methods  to  the  other  The  L.C.C.  Tramways  Department's  coal 
specification    occupied  eleven  pages,  whilst  that    of  the   Underground 
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Electric  Railways  Company  of  London  occupied  a  foolscap  sheet.  Both 
purchased  about  150,000  tons  per  annum.  It  would  be  a  bold  man 
who  could  decide  as  to  which  was  getting  the  better  terms,  although  he 
himself  thought  the  Railway  Company  was.  It  was  interesting  to  note 
that  by  the  time  the  elaborate  laboratory  tests  provided  for  in  the 
L.C.C.  specification  had  been  made,  the  coal  had  been  half  burned. 
The  resident  engineer  of  the  Underground  Electric  Railway  Company 
of  London  had  given  up  the  calorimeter  test  because  it  took  too  long, 
and  he  used  a  method  which  took  twenty  minutes  and  cost  i\d.  This 
method  had  been  found  to  be  as  accurate  as  the  calorimeter,  with  the 
additional  advantage  that  the  test  could  be  taken  before  the  coal  was 
unloaded  from  the  barges.  They  tested  a  small  sample  from  each 
barge-load,  and  when  the  average  fell  below  the  specified  figure  the 
company  got  a  rebate,  but  if  it  were  above  the  company  paid  nothing. 
The  test  was  known  as  Berthier's  test,  or,  for  short,  the  litharge 
method.     It  was  as  follows : — 

Test  for  Calorific  Value  of  Coal. 

Weigh  out  1  gramme  of  finely  powdered  dry  coal.  Mix  this  with 
about  60  grammes  of  lead  oxide  (Litharge,  Pb.  O.,  free  from  silver). 
Also  mix,  say,  15  to  20  grammes  of  glass  powder  (coarse). 

Put  this  in  a  Battersea  clay  crucible,  and  cover  with  a  layer 
(tablespoonful)  of  common  salt,  and  heat  in  a  forge  fire  or  otherwise  for 
twenty  minutes  at  a  bright  red.  When  cold,  break  crucible  and  ex- 
tract the  lead  button  from  the  bottom,  clean  off  slag,  then  weigh  and 
multiply  its  weight  in  grammes  by  483.  This  will  give  the  calorific 
value  of  the  coal  in  British  thermal  units  per  lb.  The  constant  483  is 
worked  out  from  the  atomic  weights  and  calorific  values  of  the  various 
constituents  of  the  coal. 

Mr.  C.  H.  McCale  : — I  fully  agree  that  the  analysis 
of  coal  is  a  trustworthy  guide  to  the  character  of  the  coal 
provided  there  is  more  attention  paid,  than  is  usual,  to 
the  method  of  sampling. 

There  are  seams  of  coal  practically  homogeneous  in 
quality  and  other  seams  that  are  not  of  even  quality 
throughout  the  whole  section.     And  this  very  fact,  in  my 
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opinion,  would  militate  against  the  system  now  suggested 
by  Major  Hughes. 

The  seams  of  coal  wrought  in  this  country  are  invari- 
ably thick,  many  of  which  are  worked  in  sections,  one 
section  a  little  in  advance  of  the  other. 

It  might  be  that  coal  would  be  raised  from  the  one 
section  only  over  a  few  days,  and  if  this  coal  is  despatched 
from  the  colliery  as  it  is  raised  from  the  mine,  it  is  quite 
obvious  that  only  half  or  a  part  of  the  coal  is  sampled, 
and,  therefore,  the  result  in  such  a  case  is  misleading. 

Personally,  I  think  a  more  feasible  and  trustworthy 
method  of  sampling  would  be  to  take  a  cutting  through 
the  whole  section  of  coal  as  it  stands  in  the  mine,  and 
the  analysis  of  every  seam  of  coal  mined  in  the  country 
should  be  tabulated  and  arranged  topographically.  This 
method  would  enable  both  the  producers  and  consumers 
to  compare  the  quality  of  different  seams  of  coal  in  the 
different  coal-fields. 

The  producers  will  then,  by  the  aid  of  such  a  table, 
be  able  to  glean  accurately  the  class  of  coal  that  the 
different  districts  affords.  And  the  consumers  will  have 
the  advantage  of  not  only  knowing  the  quality  of  coal  the 
different  coal-fields  produce  but  will  have  an  intimate 
knowledge  of  the  localities  and  collieries  which  produce 
the  class  of  coal  that  may  be  required  for  special  purposes. 

There  is  another  point  worthy  of  note,  and  that  is — 
coal  is  sometimes  stacked  on  the  surface  at  the  mine  for 
some  considerable  time,  and  in  such  cases  the  coal  "wea- 
thers" before  it  is  despatched.  Would  Major  Hughes- 
suggest  how  this  difficulty  could  be  overcome  and  also 
state  what  allowance  can  be  made  for  this  deterioration 
when  the  same  coal  is  analysed  at  destination  to  deter- 
mine what  rate  should  be  paid. 
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REPLY   TO   DISCUSSION. 
Major  F.  Cunynghame  Hughes  : — I  must  confess  to 
some  disappointment  that  one  member  only  should  have 
contributed  to  the  discussion  on  my  paper. 

This  may  be  due  to  the  fact  that  since  it  was  read  or 
rather  distributed  to  members  of  the  Institute  no  meeting 
for  discussion  of  papers  has  been  held  ;  consequently,  mem- 
bers who  might  have  liked  to  say  something  on  the  subject 
have  not  had  a  chance  of  doing  so. 

I  was  very  pleased  to  read  Mr.  Ditmas'  contribution 
to  the  discussion,  and  to  see  that  as  a  practical  colliery 
manager,  he  agrees  that  the  system  might  be  successfully 
introduced  in  India. 

Mr.  Ditmas  is  also  correct  in  stating  that  buying  on 
analysis  will  be  to  the  advantage  of  the  consumer.  I 
fancy  many  consumers  recognize  this  fact  already,  but  there 
are  many  to  whom  it  has  not  yet  properly  come  home. 

Not  being  in  any  way  connected  with  the  trade  my- 
self I  can  look  on  the  question  without  prejudice.  It  can 
hardly  be  expected  that  colliery  owners  and  agents  wish  to 
introduce  onerous  complications  into  their  contracts,  and 
until  buyers  combine  in  requiring  the  fuel  they  burn  to 
come  up  to  certain  specifications,  it  is  not  likely  that  those 
who  sell  the  article  will  take  the  first  step  in  inaugurating 
any  change. 

One  difficulty  which  at  present  stands  in  the  way  of 
the  general  adoption  of  such  a  system  of  coal  purchase  is 
the  fact  that  no  recognized  official  establishment  exists  for 
the  sampling  and  testing  of  coals.  Without  in  any  way 
belittling  the  private  analysts  of  whom  there  are  several 
in  Calcutta,  and  whose  work  is  unquestionably  both  con- 
scientious and  accurate,  it  appears  to  me  that  where 
such  large  interests  are  involved  as  the  sale  and  purchase 
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of  thousands  of  tons  of  fuel  on  the  basis  of  its  analysis, 
both  consumers  and  sellers  must  feel  absolute  confidence 
that  these  tests,  especially  the  sampling,  are  carried  out 
by  an  agency  not  only  absolutely  impartial ,  but  thoroughly 
equipped  to  undertake  such  a  large  and  responsible 
task.  , 

I  understand  that  in  several  countries  such  as 
Germany,  Austria  and  Switzerland,  official  coal  testing  lab- 
oratories have  been  established  in  several  centres,  and  that 
all  sales  of  coal,  coke,  patent  fuel,  etc.,  are  effected  on  the 
basis  of  analyses  made  at  these  institutions.  The  ex- 
pense of  such  an  establishment  is  covered  by  the  fees 
which  are  on  the  lowest  scale  admissible  to  pay  for  their 
efficient  upkeep. 

Mr.  Ditmas  asserts  that  if  Indian  coal  was  sold  on 
analysis  the  export  trade  would  expand  considerably. 

I  am  sure  he  is  correct  in  this  assertion.  The  initia- 
tion of  a  bureau  and  laboratory  on  the  lines  above  sug- 
gested would  be  of  the  greatest  benefit  to  the  export  coal 
trade  of  Calcutta,  owing  to  the  guarantee  of  quality  which 
it  would  give  for  shipments  from  this  port. 

It  can  be  easily  understood  that  large  buyers  at  out- 
ports  who  have  to  pay  a  high  price  for  coal  owing  to  the 
heavy  incidence  of  freight  charges,  dock  dues,  lighterage, 
insurance,  etc.,  are  most  keenly  interested  in  the  quality 
of  the  fuel  they  are  obtaining.  It  is  a  serious  matter  to 
them  if  a  shipment  of  coal  supposed  to  be  of  high  quality 
should  turn  out  to  be  rubbish.  This  would  not  happen  if 
the  cargo  was  sampled  and  analysed  before  being  shipped 
at  the  docks. 

Under  the  new  system  every  cargo  would  be  sampled 
and  tested  by  responsible  officials  and  would  be  paid  for  on 
the  result  of  that  test.     The  buyer    at  the  outport  would 
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know  exactly  the  value  of  the  cargo  before  it  reached  him 
and  could  dispose  of  it  accordingly. 

Sales  of  manganese  ores  are  conducted  in  a  similar 
manner,  and  the  terms  of  the  specifications  are  often  very 
rigorous. 

Still  the  mines  are  able  to  keep  up  to  the  required 
standard  and  are  paid  according  to  a  scale  and  to  speci- 
fications, the  like  of  which  if  suggested  to  a  colliery  owner 
would  make  his  hair  stand  on  end. 

The  appendix  to  Mr.  Ditmas'  remarks  is  interesting 
as  showing  what  practical  engineers  at  Home  think  of  the 
system  of  coal  purchase  on  calorific  value.  Personally  I  do 
not  advocate  purchase  on  this  basis  only.  For  many  con- 
sumers the  ash  basis  alone  would  be  more  suitable  and 
give  more  satisfaction,  especially  if  it  is  on  the  dry  coal 
basis.  For  most  people,  however,  some  arrangement 
which  takes  into  consideration  both  the  ash  contents  and 
calorific  value  would  be  most  commendable.  Hard  and  fast 
rules  are  not  required,  and  specifications  would  be  made 
by  mutual  agreement  between  buyer  and  seller. 

One  more  point  requires  notice,  viz.,  the  method  des- 
cribed in  the  appendix  of  finding  the  calorific  power  of  a 
fuel  by  running  it  down  with  litharge  and  weighing  the 
button  of  lead  produced. 

As  a  practical  assayer  I  know  how  carefully  the  con- 
ditions of  temperature  must  be  attended  to  to  make  a 
successful  lead  assay.  The  weight  of  a  button  of  lead 
obtained  under  these  conditions  would  vary  very  consider- 
ably with  the  heat  of  the  furnace,  the  time  taken,  etc., 
and  even  if  carried  out  with  the  greatest  care  the  result 
might  be  wrong  by  many  per  cent. 

As  a  rough-and-ready  test  for  the  engineer  it  may 
have   its  uses,   but  where  the  price  of  the  fuel  is  to  be 
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settled  on  the  basis  of  its  calorific  power  its  results  are  much 
too  uncertain. 

In  the  July  number  of  the  Electrical  Review  there  is 
an  article  describing  this  method. 

It   shows   how  erroneous  its  results  may  be   even  if 
carefully  and  correctly  carried  out. 

The  litharge  test  is  based  on  Welter's  formula,  and  this  supposes, 
but  inaccurately,  that  the  heat  of  combustion  is  proportional  to  the 
consumption  of  oxygen. 

The  Welter  formula  for  the  heat  of  combustion  (N)  is — 


N  =  26,880 


(!-) 


where  C  and  H  are  the  weights  of  carbon  and  of  hydrogen  in  a  kilo- 
gramme of  the  fuel.  Thus,  it  is  necessary  to  know  how  much  of  C  and 
of  H  are  present  in  a  sample,  and  the  method  ceases  to  be  a  rapid  one 
though  it  may  be  used  for  finding  the  ratios  of  combustible  in  different 
samples.  But  these  ratios  are  not  necessarily  correct  indications  of  the 
calorific  value,  for  Scheurer-Kestner  showed  that  not  only  did  the 
formula  above  give  inaccurate  results,  but  it  might  even  reverse  the 
relative  values  of  two  fuels.  He  mentions  a  case  where  two  samples 
tested  by  calorimeter  gave  8,813  and  8.750  cals.  respectively,  whereas 
the  litharge  formula  gave  7,547  and  7,977,  results  not  merely  under 
value  but  reversed.  Thus  the  litharge  test  can  only  be  used  for  very 
crude  results. 

A  proximate  analysis,  however,  roughly  carried  out, 
would  I  consider  be  preferable  to  this. 

Since  writing  the  above  remarks  I  have  seen  Mr. 
McCale's  contribution  to  the  discussion  on  my  paper. 

His  suggestion  for  analysis  of  the  different  seams  is 
a  good  one,  and  if  thoroughly  carried  out  and  the  results 
published  and  circulated  so  that  all  those  connected  with 
the  industry  could  have  access  to  them,  a  very  useful  work 
would  be  performed. 
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I,  however,  fail  to  see  how  this  could  efficiently  take 
the  place  of  a  well-worked  system  of  purchase  on  analysis. 
The  object  of  the  system  is  that  the  consumer  should  pay 
a  fair  price  according  to  a  regular  sliding  scale  for  the  qua- 
lity of  fuel  supplied  to  him.  He  must  himself  see  to 
it  that  his  consignments  are  regularly  and  consistently 
sampled  and  analysed. 

Mr.  McCale's  suggestion  would  leave  matters  exactly 
where  the}7  now  are  except  that  a  more  perfect  knowledge 
of  the  different  seams  would  be  available.  The  purchaser 
still  could  not  tell  whether  a  colliery  was  sending  him  the 
good  or  the  poor  portions  of  the  seams  being  worked. 

In  fact  the  argument  used  by  Mr.  McCale,  that  some 
seams  are  not  of  even  quality  throughout,  is  in  my  opinion 
the  strongest  point  in  favor  of  a  scheme  for  valuation  on 
analysis  of  actual  consignments  as  dispatched.  It  would  be 
of  little  use  to  the  consumer  to  know  that  six  ft.  of  a  parti- 
cular seam  was  of  high  grade  quality  and  contained  only 
8  per  cent  ash  when  he  was  receiving  coal  from  another 
part  of  the  same  seam  which  contained  20  per  cent  ash. 

As  regards  the  last  paragraph  of  Mr.  McCale's  remarks, 
I  can  understand  that  occasionally  difficulties  might  arise 
in  adjusting  differences  due  to  weathering,  and  more  parti- 
cularly to  alteration  in  the  moisture  contents  of  coal. 

As  far  as  stocks  at  the  surface  of  the  mine  are  con- 
cerned, the  purchaser  would  not  have  his  consignments 
sampled  until  the  coal  was  actually  being  dispatched  or 
had  reached  its  destination  according  to  the  agreement  he 
had  entered  into.  Should  he  buy  coal  stacked  at  a  colliery 
he  would  have  to  submit  to  the  risk  of  its  weathering, 
otherwise  that  risk  would  be  borne  by  the  colliery-owner. 

The  practice  of  raising  large  stocks  of  coal  and  leav- 
ing them  in  the  open  to  be  acted  on  In  the  weather  is  one 
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which  I  fancy  has  already  caused  much  loss  to  colliery 
proprietors. 

When  buying  on  analysis  the  contract  must  clearly 
stipulate  whether  the  samples  are  to  be  taken  at  the 
colliery  when  loading  the  coal  or  on  arrival  at  destination, 
and  once  the  sample  is  taken  and  sealed  up  the  consign- 
ment must  be  valued  on  its  basis. 


ERRATA. 


In  the  Figure  opposite  page  214,  for  Plate  4  read  Plate  5. 
Page  260,  line  26,  for  Plate  3  read  Plate  6. 
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Part  4.]  1912.  January. 

Discussion  on  Mr.  W.  H.  Phillips's  paper  on 

Manufacture  of  Patent  Fuel  and  Utility  of 

Low  Grade  Coals. 

Mr.  C.  H.  McCale  contributed : — 

Mr.  Phillips's  paper  introduces  a  very  old  invention. 
Briquetting  is  supposed  to  have  originated  in  China  where 
Menzel  tells  us  that  bell-shaped  compressed  coal  was  made. 
But  the  first  real  factory  for  manufacturing  briquettes, 
we  are  told  by  Marsius,  was  about  the  year  1832  at  St. 
Etianne.  The  briquettes  then  made  were  about  22  lbs. 
in  weight  of  coal-smudge  and  coal-tar. 

Briquetting  is  a  very  simple  operation  yet  it  has 
offered  so  many  mechanical  and  chemical  difficulties  that 
it  required  close  on  100  years  to  place  it  on  a  commercial 
basis.  Since  about  1875,  however,  progress  has  been 
fairly  steady  and  satisfactory,  and  I  might  go  so  far  as  to 
say  that  to-day  for  several  European  Coal  Companies  the 
briquetting  plant  is  a  very  profitable  investment. 

As  the  principles  of  briquetting  are  now  thoroughly 
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understood  and  as  a  well  established  and  extremely  pro- 
fitable industry  has  been  established  in  Europe,  I  myself 
cannot  see  any  reason  why  money  should  be  spent  in 
hazardous  experiments  with  a  view  to  ascertaining  the 
commercial  value  of  the  process. 

India  perhaps  is  further  behind  in  this  industry  than 
what  she  might  have  been,  but  after  all  if  this  state  of 
affairs  is  well  considered  and  gone  into,  it  might  be  found 
attributable  to  low  price  coal. 

Personally,  I  think  that  in  the  present  market  the 
cost  of  briquetting  with  inferior  coal  compared  with  the 
cost  of  first  class  coal  would  be  unfavourable  and  yield 
no  margin  of  profit. 

The  difference  of  cost  between  Bengal  coal  and  Palana 
briquettes  delivered  at  Jodhpur  is  Re.  i-io  per  ton. 
Will  Mr.  Phillips  inform  us  whether  these  figures  stand 
good  at  the  present  moment,  and  also  if  the  Bengal  coal 
referred  to  is  of  the  first  or  second  class  grade. 

In  the  United  States  of  America  several  attempts 
have  been  made  to  utilize  the  waste  dust  from  both 
Anthracite  and  Bituminous  mines  and  also  to  improve 
the  quality  of  Lignite  by  mixing  them  with  coal-tar, 
petroleum  and  other  binding  agents,  but  that  none  of  the 
enterprises  have  been  successful  is  attributable  to  the  low 
price  of  coal. 

Germany  takes  the  lead  or  holds  the  premier  position 
in  briquette-making.  This  is  no  doubt  due  to  the  coal 
produced  being  small  and  of  inferior  quality,  and  these 
two  unfavourable  conditions  contributed  greatly  to  the 
interest  that  had  been  taken  in  the  increase  of  briquette 
manufacture.  In  the  year  1885  Germany  produced  about 
1,000,000  tons  of  briquettes,  and  to-day  one  syndicate 
alone   is   turning   out    2,000,000   tons.     During  the  year 
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1903  the  total  production  of  briquettes  in  Germany  was 
10,476,200  tons,  and  during  the  year  1904  the  annual 
production  was  increased  to  11,413,497  tons  or  937,297 
tons  more  than  for  the  year  1903.  These  figures  show 
the  growing  importance  of  the  briquetting  industry  in 
that  country.  Germany  attributes  the  outward  cleanli- 
ness of  Berlin  and  other  German  cities  principally  to  the 
general  consumption  of  brown  coal  briquettes  for  house- 
hold and  steam  fuel.  Being  made  without  any  artificial 
bond,  the  brown  coal  briquettes  made  in  Germany  are 
said  to  be  practically  smokeless,  clean,  easy  to  kindle  and 
burn  clearly.  These  briquettes  are  sold  cheaper  than 
bituminous  coal  of  good  quality. 

South  Wales  produces  more  patent  fuel  than  any  other 
part  of  Great  Britain.  The  small  coal  made  in  screening 
and  in  the  transport  of  steam  coal  is  mixed  with  8  to  10 
per  cent  of  pitch  and  converted  into  briquettes.  L-arge 
quantities  of  coal  dust  are  shipped  and  exported  to  various 
countries  for  manufacturing  briquettes.  The  centres  where 
briquettes  are  made  in  South  Wales  are  Swansea,  Cardiff, 
Port  Talbot  and  Newport.  The  Royal  navy  purchase 
extensively  the  briquettes  as  a  reserve  stock  in  tropical 
countries  where  they  are  claimed  to  deteriorate  less  than 
the  best  Welsh  steam  coal. 

In  Scotland  about  40  to  50,000  tons  briquettes  are 
made  annually  and  used  practically  for  domestic  purposes. 
A  great  quantity  of  the  small  coal  used  is  washed  and 
mixed  with  9  to  10  per  cent  of  Blast  Furance  Pitch,  then 
disintegrated  and  converted  into  briquettes  about  4"  x  4" 
x  3|"  and  weighing  nearly  4^  lbs.  These  briquettes  are 
subjected  to  great  pressure.  The  cost  of  production  is 
said  to  run  about  ys'.  to  9s.  per  ton,  and  are  sold  for  10s. 
to  1  is. -6d.  per  ton. 
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England  produces  about  1,250,000  tons  briquettes 
and  Belgium  also  produces  about  the  same  quantity 
annually.  Both  these  countries  export  heavily.  Some  of 
the  Belgium  briquettes  show  a  calorific  value  of  7285 
calories. 

France  produces  over  3,000,000  metric  tons  annually 
which  are  mostly  consumed  by  the  navy,  Messageries 
Maritimes  and  the  various  Railway  companies.  France 
also  imports  between  800,000  to  1,000,000  tons  of  British, 
Belgium  and  German  briquettes  for  domestic  use.  The 
following  tables  show  France's  exports  and  imports  during 
the  years  1908-10. 

Exports. 

Year  1908 — 130,730  tons  briquettes. 
„     1909—181,358  do. 

„     1910—132,391  do. 


Imports. 

Names  of  Countries. 

1908. 

1909. 

1910. 

Tons. 

Tons. 

Tons. 

Great  Britain 

140,907 

144,548 

121,060 

Belgium 

735,292 

760,245 

671,810 

Germany 

126,322 

118,299 

109,310 

Other  countries 

6718 

5253 

72,350 

Totals 

1,009,239 

1,028,345 

974,530 

The  French  Navy  are  so  keen  on  the  use  of  briquettes 
that  they  issued  the  following  specifications  for  their 
supply: — 


1912.]    DISCUSSION   ON  MR.   W.  H.  PHILLIPS'S  PAPER.     191 

1.  The  briquettes  must  be  hard,   homogeneous  in 

density  and  size,  only  very  slightly  hygroscopic, 
and  should  burn  almost  without  smoke  or 
odour. 

2.  The  dust  and  breakage  caused  by  handling  and 

transportation  should  not  exceed  5  per  cent. 

3.  The  specific  gravity  should  not  be  less  than  119. 
4      The  briquettes  should  ignite  readily,  burn  with  a 

cheerful  flame,  and  retain  its  shape  until  com- 
pletely burned. 

5.  The  ash  should  not  exceed  9  per  cent  and  the 

evaporation  results  should  at  least  equal  those 
of  the  lump  coal  from  the  screenings  and  dust 
of  which  the  briquettes  were  made. 

6.  The  quantity  of  hard  pitch  to  be  used  as  a  binder 

should  amount  to  8  per  cent,  and  the  weight 
of  a  single  briquette  should  not  exceed  22 
lbs. 

About  the  year  1895  at  Morwell,  Victoria,  excellent 
briquettes  are  said  to  have  been  made  by  machinery  built 
by  the  Austral  Ostis  Engineering  Co.,  Limited,  Melbourne. 
The  machinery  consisted  of  crushing  rolls,  driers,  finish- 
ing rolls  for  fine  crushing,  and  briquette  machine  press. 
Its  capacity  was  30  tons  per  24  hours.  Coarse  I/ignite 
coal  is  said  to  be  the  class  of  coal  operated  on.  It  con- 
tained 50  per  cent  moisture.  Preparatory  to  manufac- 
ture, the  Lignite  was  dried  until  neither  more  nor  less  than 
8  to  10  per  cent  moisture  was  retained.  The  grinding  and 
compression  took  place  at  such  a  temperature  as  rendered 
the  addition  of  a  binding  agent  unnecessary.  The  bri- 
quette weighed  1  lb.  The  relative  value  of  these  briquettes 
to  the  material  from  which  they  were  made  was  as  2 J  to  1 , 
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or  in  other  words  2\  tons  of  Lignite  gave  only  the  same 
result  as  I  ton  of  briquettes. 

There  are  several  makes  of  machinery  for  briquette 
manufacture  which  have  given  satisfaction. 

I  think  a  good  deal  can  be  done  towards  reducing  the 
considerable  waste  by  a  more  up-to-date  method  of  coking 
and  in  a  systematic  manner,  sorting  the  small  coal.  In 
England  a  great  saving  has  been  effected  in  this  way  and 
there  does  not  seem  to  be  any  reason  why  it  cannot  be 
done  in  this  country. 

To  make  a  briquette  plant  pay  a  good  deal  depended 
on  what  the  small  coal  or  dust  was  sold  at  in  the  market 
and  on  the  price  realized  for  some  when  converted  into 
briquettes. 

If  the  dust  can  be  converted  into  briquettes  without 
binding  material,  viz.  pitch,  the  cost  of  which  fluctuates 
considerably,  the  cost  of  manufacture  would  no  doubt  be 
less  than  with  a  dust  requiring  a  bond. 

The  brown  coal  in  Germany  and  Belgium  is  converted 
into  briquettes  without  an  agglomerant,  but  this  process 
has  failed  with  the  class  of  coal  operated  on  in  Great 
Britain  and  some  continental  countries. 

There  is  not  the  slightest  doubt  as  to  the  durability 
of  certain  briquettes.  In  the  evidence  given  before  the 
Royal  Commission  on  coal  supplies  there  were  two  instances 
viz.  : — 

ist. — In  the  course  of  examination  20  to  30*56  lbs. 
blocks  of  Cardiff  fuel  were  discovered  which 
had  laid  buried  for  35  years.  These  were 
analysed,  and  found  to  contain  moisture 
1-2  per  cent;  ash  7-55  per  cent ;  and  calories 
7810. 
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2nd. — That  a  block  was  recovered  from  a  wreck  after 
immersion  for  40  years  showed  7810  calories. 

It  will  be  observed  that  the  briquettes  found  in  these 
two  instances  showed  the  same  calorific  value. 

In  briquette-making  there  is  no  doubt  a  great  deal  in 
designing  the  briquette  to  suit  different  purposes.  The 
grate  construction  also  seems  to  have  a  lot  to  do  with  the 
proper  burning  of  various  classes  of  coal  briquettes. 

As  regards  the  reduction  of  moisture  preparatory  to 
manufacture : — In  the  paper  it  is  stated  that,  in  the  case 
of  Victorian  coal  it  was  reduced  to  8  per  cent  while  that 
of  Palana  was  only  reduced  to  18  per  cent.  I  shall  be 
glad  if  Mr.  Phillips  can  give  us  some  explanation  why 
there  was  a  difference  of  10  per  cent  between  the  drying 
system  of  the  two  classes  of  coal. 

Mr.  W.  H.  Phillips :  In  reply  to  Mr.  C.  H.  McCale's 
remarks  I  gratefully  acknowledge  the  lengthy  comment 
the  paper  so  far  has  merited,  and  which  Mr.  McCale  has 
undoubtedly  made  so  interesting. 

1.  If  briquetting  is  so  simple  an  operation,  why  is  it 
more  enterprise  has  not  been  shown  in  utilizing  its  simpli- 
city. Surely  cheap  coal  is  no  argument  to  ignore  "  useful 
waste  ' '  in  the  twentieth  century. 

2.  The  total  cost  to  ascertain  whether  Palana  Coal 
(a  superior  lignite)  in  briquette  form  was  commercially 
possible  amounted  to  Rs.  3,841,  which  included  forty  tons 
of  the  raw  coal  being  specially  and  carefully  shipped  (due 
to  its  disposition  to  rapidly  disintegrate)  to  Europe, 
returned  and  as  carefully  packed,  insured,  supervision, 
loco.,  trip  trials  and  my  own  expenses — visiting  the  experi- 
mental works  while  in  Europe.  Moreover  the  experiments 
were  made  in  Cologne  District  not  famed  for  high  grade 
coals,  consequently  their  high  pressure  briquette  machines 
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in  which  they  excel  are  the  result  of  experience  born  of 
necessity.  Considering  Palana  Coal  is  a  thousand  miles  or 
thereabout  from  the  nearest  Colliery  mining  decent  coal, 
the  above-mentioned  figure  can  hardly  be  termed  "  hazar- 
dous outlay"  especially  when  firms  can  be  found  willing 
to  guarantee  erection  of  machinery  in  this  country  to  give 
the  same  results  as  produced  by  experiments,  before 
accepting  payment  in  full.  In  any  case  systematic  experi- 
ment should  precede  initial  outlay  on  permanent  plant, 
great  or  small,  in  order  to  prove  that  it  is  capable  of  doing 
the  work  for  which  it  is  bought,  and  not  to  make  experi- 
ments with. 

3.  Admitting  the  present  low  price  of  Indian  Coal  — 
Will  it  always  be  so  ?  The  paper  and  experiments 
originated  during  the  boom,  1907-1908,  when  it  was  fre- 
quently heard  any  thing  black  would  sell  for  coal. 

Sir  Wm.  Ramsay's  recent  address  on  coal  supplies  and 
coal  resources  before  the  British  Association  might  be 
perused  with  alarm,  when  our  minds  revert  to  the  extra- 
vagance of  cheap  coal,  irrespective  of  quality :  Turn 
where  we  will,  there  is  still  a  lot  of  smoke  going  up  the 
chimney  in  the  form  of  unconsumed  carbon  (waste  energy), 
and  it  is  worthy  of  note  the  first  condition  specified  in  the 
supply  and  use  of  briquette  fuel  in  the  French  Navy  con- 
tained in  the  statistics  quoted  by  Mr.  McCale,  i.e.  they  shall 
burn  almost  without  smoke  and  without  odour,  so  it 
appears  briquetting  fuel  efficiently  is  still  a  question  of 
latitude. 

4.  Pitch  is  acknowledged  as  the  best  binder,  and 
where  location  ordinarily  prohibits  its  use  owing  to  cost, 
up-to-date  experiments  may  prove  how  little  may  be 
required  to  overcome  ancient  data. 

5.  Re  manufacture   of  Palana  Coal    briquettes,    the 
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conditions   remain    the    same    as    when    the   paper    was 
written. 

6.  The  difference  of  cost  between  Bengal  and  Palana 
briquettes  delivered  at  Jodhpur  would  now  be  somewhat 
eliminated  due  to  present  low  market  prices  compared 
with  3  years  ago.  The  Bengal  Coal  used  during  trials 
was  taken  from  the  general  stock  heap  used  by  the  J.B. 
Railway  system,  and  I  should  say,  could  not  exactly  be 
termed  first  class. 

7.  Re  reduction  of  moisture  preparatory  to  manufac- 
ture:— viz.  Victorian  Coal  down  to  8  %  and  that  of  Palana 
Coal  to  18  % ;  the  difference  is  solely  due  to  the  varying 
density  and  quantity  of  the  inherent  constituent  or  binding 
body  of  either  coal — the  one  requiring  less  moisture  to 
bring  about  a  uniform  natural  admixture  when  heated  as 
it  were,  than  in  the  other. 


Kalimati  Meeting. 

Held  on   Monday,  July   17th,    1911. 

On  the  kind  invitation  of  the  Tata  Iron  and  Steel 
Co.,  Ld.,  an  excursion  was  arranged  on  the  17th  July, 
1911,  to  the  Works  of  the  above  Company  at  Sakchi, 
about  2 \  miles  from  the  Kalimati  Station,  B.  N.  Ry.,  in 
the  district  Singbhum,  Bengal.  Members  from  Calcutta, 
and  from  the  Jharia  and  Raniganj  coal-fields  journeyed 
to  Kalimati  by  special  trains.  The  carriages  were  then 
hauled  to  Sakchi,  near  the  Works,  by  the  locomotive  of  the 
Tata  Iron  and  Steel  Company,  arriving  there  on  Monday 
morning  at  7  a.m.  The  members  detrained  and  walked 
over  to  a  bungalow,  where  chota  hazri  was  served.  At 
8  a.m.  the  members,  guided  by  Mr.  Wells,  the  General 
Manager  of  the  Company  and  his  staff  of  officers,  pro- 
ceeded to  visit  the  Works.  They  were  much  impressed 
with  the  massive  collection  of  powerful  furnaces,  the 
apparatus  of  modern  iron  and  steel  manufacture,  and  above 
all  the  skill  and  care  with  which  every  detail  of  this  vast 
pile  of  machinery  had  been  thought  out. 

One  main  feature  ".'of  these  vast  Works  is  to  avoid  as 
far  as  possible  the  use  of  manual  labour ;  of  the  labour- 
saving  devices,  the  coke  ovens  furnish  a  fine  example. 

The  following  description  of  the  works  was  handed 
over  to  each  member  : — 
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GENERAL,   DESCRIPTION,   TATA   IRON   AND 
STEEL   CO.,   LD.,   SAKCHI,   BENGAL,   INDIA. 

Managing  Agents — Messrs.  Tata  Sons  and  Co.,  Bombay. 

The  authorized  capital  of  the  Tata  Iron  and  Steel 

Co.,  Ld.,  is 

Rs.  2,31,75,000. 

The  Works  will  be  completed  and  the  various  sources 
of  raw  material  will  be  developed  and  the  entire  project 
started  well  within  the  above  amount. 

RAW   MATERIALS. 

Iron  Ore  : — Iron  ore  is  secured  from  the  Company's 
deposits  in  Mourbhanj  State,  Orissa,  about  40  miles  south 
of  Kalimati. 

The  ore  is  a  hematite  running  over  60  %  Fe.  and 
about  the  Bessemer  limit  in  phosphorous. 

A  24"  gauge  tram  line  is  built  which  delivers  the  ore 
into  two  Crushers,  each  of  75  tons  per  hour  capacity. 
After  being  crushed  the  ore  falls  directly  into  broad  gauge, 
hopper-bottomed  railway  wagons  of  45  tons  capacity. 
The  Bengal-Nagpur  Railway  have  completed  a  broad  gauge 
branch  line  from  Kalimati  to  the  ore  mines  and  have 
provided  the  hopper-bottomed  wagons. 

200,000  tons  of  ore  is  quarried  ready  for  shipment,  of 
which  about  16,000  tons  has  been  received  at  the  Blast 
Furnaces. 

Doeomite  : — The  Blast  Furnaces  will  be  fluxed  with 
dolomite  from  the  Company's  own  quarries  at  Panposh, 
about  95  miles  west  of  Kalimati  on  the  B.N.R.  The  quarry 
is  reached  by  a  broad  gauge  siding  about  2\  miles  long. 

About  15,000  tons  of  dolomite  is  quarried  ready  for 
shipment. 
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The  stone  is  exceptionally  pure,  running  about  3  % 
insoluble. 

Limestone : — The  flux  for  the  Steel  Furnaces  will  be 
obtained  from  the  Company's  quarries  near  Jukehi  near 
Katni,  C.P.,  on  the  E.I.R.  A  24"  gauge  tram  line  about  2\ 
miles  long  connecting  the  quarries  with  Jukehi  station  is 
completed,  and  about  7000  tons  of  limestone  is  quarried 
ready  to  ship. 

Manganese  Ore  :  —The  Company  has  a  large  deposit 
of  high  grade  manganese  ore  in  the  Central  Provinces,  but 
the  Iron  and  Steel  Works  will  only  require  a  small  annual 
tonnage. 

Coae: — The  Company  is  developing  a  coal  mine  in 
Mouza  Bhelatand  near  Sijua  on  the  B.N.R.,  and  its  pres- 
ent coal  requirements  are  being  supplied  therefrom.  In 
addition  long-term  contracts  have  been  entered  into  for 
the  supply  of  the  bulk  of  Slack  and  Dust  Coal  for  the 
Coke  Ovens. 

IRON   AND   STEEL   WORKS. 

Location  : — The  Works  are  located  about  z\  miles 
from  Kalimati  station  on  the  B.N.R.  The  Railway  have 
constructed  a  large  station  yard  which  is  connected  to  the 
Works,  a  total  of  about  13  miles  of  track. 

The  Company  has  acquired,  through  the  good  offices 
of  the  Government  of  India,  about  5  square  miles  of  land, 
which  is  surrounded  by  an  area  of  about  18  square  miles 
which  has  been  leased  for  a  term  of  years  from  the  Dal- 
bhum  Syndicate. 

Water  Supply  : — Water  is  obtained  from  the  Suber- 
narekha  River  about  i|  miles  north  of  the  Works.  A 
concrete  weir  has  been  thrown  across  the  river  bed  to 
back  the  water  up  for  the  suction  intake,  and  two  Sulzer 
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centrifugal  pumps  are  installed,  each  of  4,000,000  gallons 
capacity  per  day.  They  are  driven  by  a  vertical  Electri- 
cal Motor,  which  is  about  50  ft.  above  the  pumps  and 
connected  thereto  by  a  vertical  shaft.  The  pumps  dis- 
charge into  a  30"  steel  pipe  line  which  runs  to,  and  across, 
the  Works  and  discharges  into  a  reservoir  formed  by  an 
earthen  bund  about  half  a  mile  long.  The  reservoir  lies 
to  the  south  of  the  Works,  and  when  full  covers  about  64 
acres.  A  portion  of  the  water  before  discharging  into  the 
reservoir  is  pumped  to  two  sand  filter  beds  of  400,000 
gallons  capacity  each  per  day.  The  filtered  water  will  be 
used  for  domestic  purposes  of  the  town,  boiler  feed  and 
hydraulic  service. 

In  the  basement  of  the  Power  House  are  located  the 
pumps  for  General  Works  Service,  Boiler  Feed,  High 
Pressure,  Hydraulic,  Filter  and  Town  Service;  as  well  as 
the  circulating  pumps  for  the  condensers  of  the  six  Turbine 
units.  All  the  circulating  pumps  and  General  Works 
Service  pumps  are  connected  to  the  reservoir  by  a  large 
suction  tunnel,  and  the  water  after  being  used  in  the 
various  services  throughout  the  Works  is  returned  by  a 
sewerage  system  to  the  reservoir  and  used  over  and  over 
again.  The  Boiler  Feed  and  Hydraulic  Service  are  closed 
systems. 

Coke  Ovens  : — This  Plant  consists  of  180  Coppee 
Non-Recovery  Retort  Ovens  and  is  designed  for  a  capacity 
of  500  tons  of  coke  per  24  hours.  The  oven  charge  is  y\ 
tons  of  coal.  The  ovens  are  arranged  in  two  batteries  of 
90  each  with  a  Coal  Bunker  of  1000  tons  capacity  between. 
The  Coal  Handling  Plant  is  designed  to  handle,  crush  and 
disintegrate  70  tons  per  hour.  The  Coal  Handling 
machinery  as  well  as  the  Coal  Larries,  Coke  Pushers,  Coal 
Levellers   are    electrically  driven.     The  coke  after  being 
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pushed  from  the  ovens  is  quenched  on  a  broad  coke  wharf 
and  is  then  loaded  into  30  ton  capacity  hopper-bottom 
railway  wagons  and  shunted  to  the  Blast  Furnace  Stock- 
yard. 

Blast  Furnaces  : — There  are  two  Blast  Furnaces  19 
ft.  dia.,  Bosh  by  77  ft.  high  from  hearth  level  to  top 
platform.  The  Furnaces  are  equipped  with  storage  bins 
for  coke,  dolomite  and  ore,  over  which  run  two  broad 
gauge  tracks  and  under  which  runs  a  larry  for  carrying 
material  from  the  bins  to  the  Skips  which  elevate  the 
stock  to  the  top  of  the  Furnaces  into  which  it  is  mechani- 
cally charged.  Each  Furnace  is  equipped  with  four  22  ft. 
dia.  x  90  ft.  central  combustion  chamber,  two-pass  Hot 
Blast  Stoves,  Dust  Catcher  and  Centrifugal  Gas  Cleaner. 
The  rated  capacity  of  each  Furnace  is  200  tons  per  24 
hours  and  the  iron  can  be  run  direct  into  hot  metal  ladles 
and  taken  to  the  Steel  Works  or  can  be  cast  into  pigs  in 
the  Cast  House  which  lies  between  the  two  Furnaces. 
The  slag  will  be  run  into  self-emptying  slag  ladles  and 
carried  away  and  dumped  in  a  molten  state.  The  gas 
from  the  Furnaces  is  used  to  heat  the  Hot  Blast  Stoves 
and  the  remainder  is  piped  to  the  Boiler  House  where  it  is 
burnt  under  ten  of  the  sixteen  Babcock  and  Wilcox 
Boilers  which  furnish  steam  for  the  entire  Plant. 

Boiler  Plant: — Sixteen  Babcock  and  Wilcox  Water 
Tube  Boilers  are  installed,  each  of  5340  sq.  ft.  heating 
surface.  Ten  are  fired  with  Blast  Furnace  gas  and  six  are 
coal  fired.  Each  boiler  has  an  independent  self-supporting 
steel  stack  lined  with  firebrick.  Steam  pressure  is  160 
lbs.,  no  super-heat. 

Power  Plant: — At  the  back  of  the  Boiler  House  is 
the  Power  Plant  containing  the  following  :— 

Three  Zoelly  Turbo-Blowers,  each  capable  of  blowing 
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30,000  c.  ft.  of  air  per  minute  at  18  lbs.  per  sq.  inch  ;  two 
active  and  one  held  in  reserve. 

Three  Zoelly  Turbo- Alternators  of  1000  K.W.  capacity- 
each.  Two  active  and  one  held  in  reserve.  Alternating 
current  is  generated  at  3000  volts,  50  cycles. 

2 — 500  K.W.  Motor  Generators  to  convert  3000  volt 
A.C.  to  250  volt  D.C.  current  for  reserving  motors  through- 
out the  Works. 

2 — 750  K.W.  Static  Transformers  step-down  3000  volt 
A.C.  to  440  volt. 

Each  of  the  six  Turbine  units  is  provided  with  an 
independent  surface  condenser,  each  condenser  having  its 
own  circulating  and  air  pumps. 

The  building  is  216'  x  72'  and  is  commanded  by  a  15 
ton  Electric  Travelling  Crane. 

A  portion  of  the  current  is  carried  at  3000  volt  to  the 
River  Pumping  Station  where  it  is  used  to  drive  the 
pump  motors. 

Steel  Works: — The  building  is  648'  long  x  135' wide 
x  55'  to  the  lower  chord  of  the  roof  trusses.  It  contains 
principally: — 

One  300  ton  gas-fired  Hot  Metal  Mixer,  the  function  of 
which  is  to  mix  the  molten  pig  iron  from  the  two  Blast 
Furnaces  before  it  is  taken  to  the  Steel  Furnaces,  also  to 
take  care  of  the  Sunday  metal  from  the  Blast  Furnaces, 
as  the  Steel  Works  only  operate  six  days  a  week. 

There  are  four  40-ton  Basic  Open  Hearth  Steel  Fur- 
naces— three  active  and  one  reserve. 

The  Furnaces  on  the  charging  side  are  equipped  with 
an  overhead  machine  for  charging  cold  stock,  ore  and  flux. 
The  pig  iron  will  be  charged  in  a  molten  state  from  a  ladle 
on  the  casting  side  of  the  Furnaces.  The  finished  steel 
will  be  cast  from  a  ladle  into  moulds  standing  on  broad 
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gauge  trucks.  There  are  two  I,adle  Cranes  each  of  75  tons 
capacity  with  20-ton  auxiliary  trolley  for  dumping  the 
ladles. 

At  the  west  end  of  the  building  are  three  5-hole  gas- 
fired  Soaking  Pits  into  which  the  steel  ingots  are  charged 
after  being  stripped  and  before  rolling. 

The  Mixer,  4  Steel  Furnaces,  3  Soaking  Pits  and  a 
Reheating  furnace  in  the  Rail  Mill  are  provided  with  gas 
from  a  central  Gas  Producer  Plant  consisting  of  26  Morgan 
Gas  Producers  with  automatic  feed.  The  Producers  are 
fed  from  overhead  coal  hoppers,  which  are  filled  by  a 
system  of  elevators  and  conveyors.  An  underground  flue 
conveys  the  gas  from  the  Producers  to  the  various  fur- 
naces. 

Rolling  Mills: — The  ingots  are  carried  from  the 
Soaking  Pits  in  an  electrically  driven  Tilting  Chair  to  the 
Blooming  Mill.  This  mill  is  of  exceptionally  heavy  design ; 
the  rolls  are  of  forged  steel  33"  dia.  x  80"  long;  the 
pinions  are  of  forged  steel  40"  pitch  dia.  and  run  in  oil  in 
hermetically  closed  housings.  The  mill  is  served  by  roller 
tables  on  both  sides,  equipped  with  a  Hydraulic  Manipula- 
tor.    The  Bloom  Shear  is  of  the  steam  hydraulic  type. 

The  blooms  are  transported  by  an  overhead  charging 
machine  from  the  Shear  Table  either  directly  to  the  Rail 
Mill  Tables  or  to  the  Heating  Furnace  located  in  the 
Rolling  Mill  building. 

The  Blooming  Mill  is  direct  connected  to  an  Ehrhardt 
and  Sehmer  three-cylinder  Reversing  Engine  with  cylin- 
ders 51"  x  51".  On  the  other  side  of  the  engine  is  the 
Rail  Mill  which  consists  of  three  stands  of  28"  dia.  rolls 
and  is  capable  of  producing  steel  rails  up  to  100  lbs.  per 
yard  and  structural  shapes  up  to  a  15"  x  6"  H.  Joist. 

The  Rail  Mill  is  served  by  two  Travelling  Transformer 
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Tables  electrically  driven  and  equipped  with  mechanism 
for  tilting  the  bloom. 

From  the  finishing  stand  the  bar  is  delivered  upon  a 
long  line  of  rollers  leading  to  the  Hot  Saw  which  is  in  a 
separate  building  about  300  ft.  from  the  centre  of  the  Rail 
Mill.  Beyond  the  Hot  Saw  the  cut  bars  pass  over  a 
section  of  rollers  equipped  with  tilting  mechanism  by 
which  they  are  placed  on  their  flanges  before  being  de- 
livered upon  the  Cooling  Bed.  From  the  Cooling  Bed  the 
bars  pass  through  a  roll  straightening  machine  and  are 
delivered  in  the  finishing  department  which  contains  the 
usual  equipment  for  straightening,  drilling  and  milling  the 
ends  of  rails,  beams,  etc.  The  bars  are  finally  placed  on 
the  rail  beds  for  inspection  and  shipment. 

Bar  Miees  : — In  a  separate  building  is  located  three 
Bar  Mills,  one  16",  one  10"  medium  speed,  and  one  10"  high 
speed.  These  mills  will  roll  light  rails,  small  structural 
shapes  and  ordinary  mild  steel  bars,  such  as  rounds,  flats, 
squares,  etc.  The  mills  are  completely  equipped  with 
heating  furnaces,  shears,  cooling  beds,  etc. 

Beoomstorage  Yard  :  —Between  the  mill  building 
and  Hot  Saw,  crossing  all  the  railway  tracks  in  the  Works, 
is  an  elevated  crane  runway  1073  ft.  long  with  a  span  of 
85  ft.  forming  a  large  and  accessible  yard  for  stock  and 
materials  of  every  description.  This  yard  is  commanded 
by  a  10-ton  electric  travelling  crane,  and  at  the  south  end 
is  located  an  electrically  operated  Skull  Cracker. 

Machine  Shop:— The  Machine  or  Fitters'  Shop  is 
216'  x  72',  commanded  by  a  30-ton  travelling  crane  with 
a  5-ton  auxiliary  hoist. 

The  equipment  consists  principally  of  Roll  Turning 
loathes,  Machine  Lathes,  Boring  Mills,  Planers,  Shapers, 
Drill  Presses,  Wheel  Press,  etc. 
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Foundry  : — Alongside  the  Machine  Shop  is  an  Iron 
Foundry  192'  x  72'  equipped  with  two  Cupolas,  Core 
Ovens,  Brass  Furnace  and  the  usual  Foundry  outfit. 

Blacksmith  Shop  : — This  building  contains  a  number 
of  down-draft  Buffalo  Forges,  Steam  Hammer  with 
Heating  Furnace ;  also  Boiler  Shop  equipment  of  Punches, 
Shears,  Drill  and  Plate  Bending  Rolls. 

At  one  end  of  the  building  is  provided  shed  room  for 
four  locomotives. 

Store  House: — Between  the  Foundry  and  Black- 
smith Shop  is  a  three-storied  brick  building  used  for  gene- 
ral stores  and  the  top  floor  used  as  a  Pattern  Shop. 

Railways  : — The  railway  from  Kalimati  Station  to 
and  through  the  Works  is  owned  by  the  Company.  The 
rolling  stock  consists  principally  of : — 

Four  6-wheeled  shunting  locomotives  weighing  48  tons 
each  on  the  drivers. 

14  railway  trucks. 

8  slag  cars  for  the  Blast  Furnaces. 

10 — 40   ton   capacity   Hot  Metal  cars  for  the  Blast 
Furnace. 

12 — 30  ton  ,,         Coke  wagons. 

2  steam  locomotive  cranes  of  6  tons  capacity  each. 

Laboratory  : — West  of  the  Power  House  a  combined 
Chemical  and  Physical  Laboratory  is  being  constructed, 
the  physical  testing  machines  and  office  being  on  the  first 
floor  and  chemical  laboratory  on  the  second. 

The  site  of  the  Works  was  located ;  jungle  clearing  and 
construction  of  the  Branch  Railway  was  commenced  early 
in  1908.  The  first  building  foundation  on  the  Work  site 
was  commenced  in  May  1909  and  the  first  structural  steel 
work  for  buildings  was  erected  in  September  1909 ;  so  that 
the  structures  and  machinery  seen  by  the  Members  of  the 
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Institute  represent  results  of  about  22  months'  erection 
work. 

The  entire  plant  was  designed  by,  and  the  construc- 
tion is  under  the  supervision  of  Messrs.  Julian  Kennedy, 
Sahlin  &  Co.,  Ld.,  of  Pittsburg  and  Brussels. 

We  are  planning  to  blow  in  the  first  Blast  Furnace  in 
November,  with  expectation  of  starting  Steel  Works  and 
Rolling  Mills  early  in  1912. 

A  portion  of  the  Shop  equipment  has  been  running 
for  some  time ;  one  battery  of  the  Coke  Ovens  is  being 
dried  out  and  we  expect  to  produce  the  first  coke  in 
September. 

The  Turbo  Alternators  in  the  Power  House  has  been 
tested  non-condensing.  One  of  the  Turbo-Blowers  is  nearly 
ready  for  testing  and  the  other  two  are  en  route. 

All  of  the  Buildings,  Boilers,  imported  Firebrick  and 
considerable  machinery  has  been  obtained  from  British 
manufacturers,  but  the  bulk  of  the  machinery  and  iron 
and  steel  work  of  the  Blast  Furnaces  and  Steel  Furnaces 
has  been  obtained  from  the  Continent.  America's  share 
in  furnishing  machinery  has  been  very  small,  totalling  less 
than  £12,000.  This  statement  is  made  for  the  purposes  of 
correcting  an  impression  that  on  account  of  the  Manage- 
ment and  Engineers  being  American  the  bulk  of  the 
machinery  and  material  for  the  Plant  has  been  purchased 
in  America. 

The  European  operating  organization  for  the  Coke 
Ovens,  Blast  Furnaces,  Steel  Works  and  Rolling  Mills  is 
now  being  engaged,  and  the  men  will  commence  to  arrive 
here  in  September  or  October. 

The  European  organization  when  the  Works  are  in 
full  operation  will  number  about  160,  with  from  2000  to 
2500  Indian  employees  in  addition. 
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The  Works  are  intended  primarily  to  produce  rails 
and  structural  shapes,  though  a  certain  tonnage  of  pig 
iron  will  be  sold  as  such  for  foundry  purposes. 

The  shop  group  consisting  of  Machine  Shop,  Foundry, 
Blacksmith  Shop  are  not  producing  departments,  but  are 
installed  solely  for  the  purpose  of  keeping  in  efficient  oper- 
ating condition  the  apparatus  and  machinery  of  the  Works. 

At  noon,  the  members  again  congregated  together  at 
the  bungalow  where  they  were  very  hospitably  entertained 
at  breakfast.  The  following  is  a  list  of  gentlemen  who  sat 
down  to  breakfast: — Messrs.  Thos.  Adamson,  C.  C.  Augier, 
G.  F.  Adams,  R.  P.  Ashton,  R.  Barrowman,  W.  H  Bates, 
H.  D.  Coggan,  S.  Craikes,  W.  J.  Davies,  H.  V.  Davies, 
C.  J.  E.  David,  P.  N.  Datta,  W.  S.  Elphinstone,  Dr.  I,.  L. 
Fermor,  Messrs.  B.  S.  Field,  R.  L.  Frizoni,G.  H.  Fairhurst, 
G.  Fisk,  G.  H.  Green  well,  H.  G.  Graves,  A.  B.  Hughes  Lt.- 
Col.  F.  C  Hughes,  R.  A.  Howsburgh,  K.  A.  K.  Hallowes, 
J.  A.  Jones,  H.  E.  Judd,  Hon'ble  Mr.  C.  H.  Kesteven, 
G.  C.  Leach,  J.  J.  Marshall,  G.  Miller,  J.  W.  Nierses, 
F.  Owen,  G.  N.  A.  Pitt,  G.  Pelly,  E.  H.  Roberton,  G.  G. 
Robertson,  J.  H.  Sims,  F.  A.  Simpson,  R.  R.  Simpson, 
E.  S.  Saunders,  D.  Thomson,  A.  Topping,  C.  H.  R.  Thorn, 
A.  H.  Ward,  Robt.  G.  Wells. 

At  the  close  of  the  meal,  Mr.  R.  P.  Ashton,  President, 
expressed  the  gratitude  of  the  members  and  wished  suc- 
cess to  the  great  Tata  venture  and  said  : — 

Midday  in  the  rains  in  Chota  Nagpur  is  not  the  place 
to  make  a  long  speech,  but  it  will  be  your  wish  that  I 
should  express  the  hearty  thanks  of  the  Institute  to 
Messrs.  Tata  and  Sons,  the  Iron  and  Steel  Company,  and 
to  Mr.  Wells,  for  the  hospitality,  the  instruction,  and  the 
inspection   of  their  Titanic  enterprise,  that  we  have  en- 
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joyed  to-day.  Surely  there  has  been  seldom  in  history 
so  interesting  an  enterprise  as  that  which  we  have  seen. 
It  had  its  origin  in  the  great  brain  of  one  who,  alas,  is  no 
longer  alive  to  see  its  fruition — the  brain  of  the  late  Mr. 
Jamsetjee  Tata.  The  Parsees,  as  you  know,  are  a  rem- 
nant of  a  once  mighty  empire,  a  remnant  which  had  main- 
tained its  individuality  through  dark  centuries  of  adver- 
sity and  persecution  under  alien  Oriental  Government, 
till  having  escaped  into  the  freedom  of  British  rule  and 
thought,  the  community,  like  a  plant  or  seed  long  kept  in 
the  dark,  has  put  forth  mental  leaf,  flower,  and  fruit, 
with  surprising  vigour.  It  may  be  permitted  to  think 
that  the  vigour  and  originality  of  thought  that  conceived 
this  enterprise  is  the  lineal  descendant  of  the  thought  and 
enterprise  which  long  days  ago  conquered  Asia  and  Egypt, 
and  was  only  driven  back  from  Europe  at  Salamis.  Is 
not  this  revival  a  testimony  of  the  effect  of  the  British 
rule  which  it  is  just  now  the  fashion  in  some  quarters  to 
decry  ?  Then  we  have  the  torch  lighted  by  Mr.  Jamsetjee 
Tata  at  this  ancient  fire  carried  forward  by  the  filial  piety 
of  Mr.  Tata's  sons  and  nephew,  and  by  the  indomitable 
perseverance  of  Mr.  Padshah  who  refused  to  be  beaten  or 
disappointed.  It  has  been  my  privilege  to  have  watched 
this  great  game  played  from  the  start,  therefore  I  may  be 
excused  speaking  with  enthusiasm.  Like  Darius  and 
Xerxes,  only  with  more  success,  these  Persians  of  to-day 
have  gone  beyond  their  own  border  and  ransacked  the 
world,  not  for  gold  and  silver,  but  for  its  greater  riches — for 
its  brains  and  knowledge.  In  the  gentlemen  that  we 
have  met  here  and  the  plant  that  we  have  seen,  men  and 
material  are  represented  sent  by  the  greatest  Engineers  of 
England,  Scotland,  Wales,  America,  Canada,  Germany, 
Belgium,   Switzerland,   and    France,    and    the   men    and 
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material  are  worthy  of  their  senders.  Not  a  rivet,  not  a 
bolt  or  sheet  in^that  group  of  immense  structures,  which 
have  so  impressed  us  with  their  latent  energy  but  is  the 
embodiment  of,  work  and  thought,  which  is  focussed  in 
this  wild  valley,  to  melt  for  man's  use  a  great  hill  of  iron- 
stone that  has  been  waiting  for  ages  some  40  miles  from 
here.  Then  this  enterprise  is  planted  in  what  a  few  years 
ago  was  one  of  the  wildest  spots  of  India,  and  where  even 
at  this  moment  the  naked  hunter  with  his  bow  and  arrow, 
the  tiger  and  the  bear,  may  be  looking  from  the  surround- 
ing hills  at  the  latest  outcome  of  engineering  genius.  In 
a  few  months  it  is  expected  that  a  fire  will  be  lighted 
which  will  not  be  extinguished  till  the  Gurumarshini  hill 
has  been  melted  into  railway  materials,  beams,  sheets, 
which  will  be  so  much  material  to  open  up  this  country, 
to  traverse  its  rivers,  house  the  people,  and  to  bring  India 
forward  into  a  line  with  the  most  advanced  of  countries. 
May  the  fires  soon  to  be  lighted  here  not  only  turn  stone 
into  rails,  but  help  as  all  sound  industry  does  to  develop 
the  people  among  whom  it  is  planted  into  props  and  girders 
of  civilization,  as  useful  as  the  British,  American  and 
German  nations,  who  have  given  them  the  Tata  Iron  and 
Steel  Works,  and  sent  Mr.  Wells  to  erect  and  start  them. 

Mr.  Wells  replied  with  modest  brevity,  expressing  the 
hope  that  he  might  again  welcome  the  Institute  when  the 
works  were  in  full  swing — a  wish  which  was  greeted  with 
much  enthusiasm. 


Some  Factors  governing  the  Accurate  Valua= 

tion  and  the  successful  Exploitation  of 

Gold-bearing  Alluvials  in  Burma. 


BY 


J.  Coggin  Brown,  M.Sc,  F.G.5.,  Assoc.  M.I.M.E.,  Assistant 
Superintendent,  Geological  Survey  of  India. 

Shaft  or  Drill  Prospecting. 

Under  normal  conditions,  when  not  bound  by  time 
or  the  limits  imposed  by  strict  economy,  there  can  be  no 
doubt  that  in  dry  ground  the  shaft  will  give  a  more  ac- 
curate value  per  cubic  yard  than  the  bore  hole,  while  at 
the  same  time  much  valuable  information  is  gained  as  to 
the  variations  in  and  characters  of  the  deposit ; — such  as 
the  proportion  of  large  boulders  and  big  stones  to  fine 
gravel,  the  nature  of  the  bed  rock,  etc., — which  is  of  great 
utility  when  the  question  of  the  kind  of  plant  to  be  used 
in  extracting  the  gold  arises.  In  Burma  and  other  tropi- 
cal countries  however,  where  wet  seasons  of  heavy  down- 
pour alternate  with  others  of  comparative  dryness,  where 
labour  conditions  are  essentially  different  from  those  of 
other  lands  and  where  work  has  often  to  be  carried  on  in 
isolated  places,  far  away  from  the  main  lines  of  com- 
munication, the  question  of  expediency  enters,  and  it  is 
certain  that  tests  with  the  drill  carefully  undertaken  and 
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correctly  interpreted  are  fully  as  accurate  as  the  results 
obtained  from  shafts  are  likely  to  be.  Large  quantities  of 
water  are  often  met  within  the  deeper  portion  of  alluvial 
deposits  in  this  country,  and  either  make  shaft-sinking 
too  expensive  to  be  carried  on  or  vitiate  the  results  to  a 
more  or  less  serious  extent.  The  water  in  a  shaft- working 
washes  out  the  gold  from  the  sides  and  carries  it  to  the 
bottom  along  with  part  of  that  which  ought  to  have 
reached  the  surface  but  which  cannot  be  recovered  owing 
to  its  sinking  down  through  the  water.  Even  if  such 
prospecting  pits  can  be  pumped  dry/ a  result  more  often 
unobtainable  than  not  when  prospecting  in  the  far  in- 
terior,— and  the  bottom  ground  panned, — the  result  is  still 
not  free  from  errors. 

Once  a  drilling  machine  has  been  purchased  and  set 
up,  a  far  greater  number  of  bores  than  shafts  can  be  put 
down  in  the  same  time  and  for  the  same  outlay,  and 
although  it  would  be  foolhardy  to  judge  of  the  potential 
value  of  a  deposit  from  the  results  of  a  few  boreholes, 
these  can  be  multiplied,  and  as  their  number  rises  a  nearer 
approach  to  the  actual  values  can  be  obtained. 

Again,  in  many  parts  of  Burma  it  has  been  the  cus- 
tom to  apply  for  unusually  large  strips  of  territory  for 
gold-prospecting  purposes.  Some  of  these  have  been  ex- 
tensive enough  to  preclude  all  idea  of  thoroughly  testing 
them  by  shafts,  unless  concession-holders  are  prepared  to 
meet  far  greater  expense  than  is  usual  in  such  cases. 

Careful  prospecting  the  basis  of  successful  Exploitation. 

It  is  impossible  to  insist  too  strongly  on  the  necessity 
for  careful  drilling  over  alluvial  tracts,  before  expensive 
plant  is  purchased  and  dredging  or  other  operations  com- 
menced.     Encouraging    reports   based   on   inaccurate   or 
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incomplete  data  have  led  to  numerous  failures  in  the  past, 
good  neither  for  the  province,  nor  for  the  investing  public 
at  large.  The  value  of  gold  in  a  rich  pay  streak  of  limited 
extent  has  too  often  been  mistaken  for  the  recoverable 
percentage  of  gold  in  a  deposit  of  considerable  thickness 
over  hundreds  of  acres;  or  again,  the  amount  of  gold 
shown  by  prospecting  tests  to  be  present,  has  been  taken 
for  the  amount  recoverable  by  some  form  of  machine, 
which  later  has  been  discovered  to  be  unsuitable  for  the 
particular  deposit,  and  incapable  of  recovering  anything 
beyond  a  small  fraction  of  the  actual  values  known  to 
occur. 

Prospectors  and  investors  should  remember  also  that 
even  when  the  value  and  distribution  of  gold  throughout 
a  deposit  is  known  as  accurately  as  human  ingenuity  and 
careful  work  can  determine  it,  the  problem  of  successful 
operations  is  still  a  long  way  from  solution.  The  hardness 
and  composition  of  the  gravel,  the  amount  of  clay  it  con- 
tains, the  number  and  size  of  large  boulders  found  in  it, 
the  depth,  nature  and  state  of  the  bed  rock  (which  if 
under  a  river  should  not  be  judged  by  the  character  of 
the  rocks  outcropping  on  the  banks),  are  all  details  which 
may  make  or  mar  a  gold-placer  mining  proposition. 

The  ways  and  cost  of  transportation  must  be  taken 
into  consideration,  owing  to  locations  often  being  far  from 
roads,  railways  or  navigable  rivers.  The  capacity  of  the 
natives  of  any  particular  area  to  do  skilled  or  unskilled 
work,  the  cost  of  introducing  outside  labour  should  the 
local  inhabitants  prove  unserviceable;  the  nature  and 
quantity  of  the  available  fuel  supply  and  the  cost  of  power 
produced  from  it,  the  cost  and  transport  of  machine  sup- 
plies and  repairs, — are  all  important  points  which  require 
attention. 
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Geographic  and  climatic  conditions  must  never  be 
ignored.  Rivers  in  the  East  are  particularly  liable  to 
sudden  rises  which  deal  disaster  to  insecurely  anchored 
craft,  and  it  may  happen  that  both  dredge  and  crew  have 
to  remain  idle  while  the  floods  last.  On  wide  rivers  with 
swiftly  flowing  currents,  it  has  been  found  that  specially 
designed  hulls,  side  lines  and  winches  are  essential. 

On  the  larger  rivers  in  Burma,  experience  has  shown 
that  the  upper  parts  of  the  gravel  deposits  are  often  the 
richer;  there  are  however  exceptions  to  this  rule,  and 
it  does  not  always  hold  good  on  the  smaller  streams. 
Erratic  variations  of  this  kind  only  show  again  the  neces- 
sity for  efficient  prospecting.  No  part  of  any  deposit  should 
be  neglected,  even  in  the  smaller  streams  it  is  worth 
while  to  test  the  gravels  at  present  forming,  as  they  may 
consist  of  a  re  wash,  and  a  reconcentration  of  older  de- 
posits. When  this  is  the  case  the  gold  is  renewed  every 
flood  season  in  the  gravel  banks  under  formation.  Ground 
which  has  been  operated  over  by  natives  may  pay  to  work 
by  modern  methods.  Finally  when  ground  lies  under 
deep  water,  the  location  of  payable  gravels  can  only  be 
made  possible  by  a  systematic  examination  of  the  whole 
of  the  bed  by  means  of  a  suitably  designed  prospecting 
dredge,  which  has  been  built  to  meet  local  conditions,  and 
which  can  prove  the  depth  of  the  water,  the  depth  and 
composition  of  the  gravel,  the  value  of  the  gold  it  contains, 
and  the  nature  of  the  bottom.  No  ordinary  dredging 
should  be  commenced  until  these  data  are  obtained  and 
found  to  be  satisfactory.  It  is  thus  possible  to  procure 
all  the  necessary  information  for  successful  dredging ;  and 
granting  proper  management,  there  ought  to  be  less 
speculation  and  more  certainty  of  paying  results  in  this 
industry  than  in  almost  any  other  branch  of  mining. 


Note  on  Chains  in  Sunderbund  Rivers. 

BY 

R.  P.  Ashton. 

New  chains  were  attached  to  both  the  Farley  Sand 
and  Thackoran  Sand  Buoys  in  January  1909.  The  chains 
as  we  now  see  them  were  removed  from  the  Farley  Sand 
in  May  191 1  and  from  the  Thackoran  Buoy,  December 
1910,  so  they  were  immersed  23  months  and  28  months, 
respectively. 

The  loss  of  metal  appears  to  be  due  to  chemical  more 
than  mechanical  action.  The  portion  of  the  chain  next 
the  Buoy  corrodes  from  contact  with  the  salt  water,  and 
the  constant  motion  of  the  chain  throws  off  the  corroded 
growth  leaving  the  bare  surface  of  the  iron  open  to  receive 
fresh  corroding  influences  which  in  turn  are  again  thrown 
off  by  the  action  of  the  tide.  If  due  to  mechanical  action 
the  chain  would  show  attrition  in  parts  only,  where  the 
chafing  of  link  against  link,  or  "  shoulder"  of  the  link 
rubs  on  the  sand.  But  the  loss  is  fairly  uniform  all  over 
the  link  and  its  stud  and  this  can  only  be  accounted  for 
by  chemical  action  aided  by  constant  movement. 

The  sound  portion  of  the  chain  is  buried,  more  or 
less,  in  the  sand,  and  although  undoubtedly  sea  water 
would  perforate  and  reach  it,  it  would  to  a  certain  extent 
be  protected. 

The  Salt  Water  Lakes  drain  into  the  Western  Delta 
rivers  of  the  Sunderbuns,  between  Channel  Creek  and  the 
Mutla  River,  and  both  the  Thackoran  and  Farley  Sand  are 
within  the  boundary.  It  may  therefore  be  possible  that 
the  acids  contained  in  the  solution  may  have  contributed 
their  share  in  reducing  the  metal. 
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This  question  seems  to  be  worth  further  investigation — 
Thackoran  Buoy  (A)  links  10  lbs.  4  ozs.  =   164  ozs. 
Do.  (B)     „         3    „    8    „    =     56    „ 

L,oss  on  original  weight,  108  ozs. 
or  65*85  %  in  28  months. 

Farley  Buoy  (A)  links     9  lbs.  =   144  ozs. 
Do.  (B)     „        3    „   =     48    „ 

Loss  on  original  weight,  96  ozs. 
or  66-66  %  in  23  months. 


BUOY  DURING  FLOOD 


BUOY  DURING  EBB 


CHAIN  BURIED 


Mining  and  Geological  Institute  of  India. 

Note  on  chains  in  Sunderbund  River.     R.  P.  Ashton.  Transactions,  Vol.  VI,  PI.  4. 


Asansol  Meeting. 

Held  on  Monday,  the  21st  August,   1911. 

An  Ordinary  General  Meeting  of  the  Mining  and  Geo- 
logical Institute  of  India  was  held  at  the  Chota  Nagpur 
light  Horse  Club,  Asansol,  on  Monday,  the  21st  August, 
1911,  at  2-30  p.m. 

The  following  gentlemen  were  present: — 

Messrs.  R.  P.  Ashton,  President  (in  the  chair),  G.  F.  Adams,  Vice- 
President,  C.  H.  McCale,  G.  Miller,  G.  C.  Leach,  G.  H.  Greenwell, 
H.  T.  Thomson,  E.  S.  Bennertz,  E.  N.  Forbes,  G.  N.  A.  Pitt,  F.  Owen, 
J.  J.  Marshall,  D.  A.  Whyte,  P.  S.  Keelan,  R.  R.  Simpson,  T.H.  Ward, 
A.  H.  Ward,  C.  Lea,  T.  Samson,  H.  J.  L.  Belleti,  W.  J.  Greener,  G.  C. 
Lathbury,  Thos.  Adamson,  B.  S.  Field,  A.  G.  Bennertz,  P.  H.  Ashcroft, 
A.  Mackay,  S.  McMurtrie,  A.  V.  Sam,  H.  G.  Fleury,  E.  G.  Seth  Sam, 
H.  M.  Bull,  R.  J.  Browne,  S.  Kirk,  J.  W.  Nierses,  A.  Gillespie,  J. 
Maughan,  R.  Heron,  W.  Howarth,  P.  H.  Ashcroft,  R.  G.  M.  Bathgate, 
R.  Mitchell,  A.  T.  Rose,  L.  A.  Jacobs,  E.  M.  Patterson,  T.  Morrison, 
R.  Aitken,  and  J.  B.  Wardlaw. 

The  President,  Mr.  R.  P.  Ashton,  in  declaring  the 
meeting  open,  remarked  that  it  was  very  satisfactory  to 
see  so  large  a  muster  of  members  though  the  day  was  a 
hot,  damp,  and  unpleasant  one.  Before  the  business  of 
the  meeting  was  called,  the  minutes  of  the  Annual  General 
Meeting,  held  at  Calcutta  on  the  27th  January,  1911,  and 
of  the  Jharia  Excursion  made  on  the  20th  February,  191 1, 
were  read  and  confirmed. 

Mr.  George  Miller  then  said: — 
Mr.  President  and  Gentlemen, 

We  are  met  here  to-day  to  discuss  a  code  of  Special 
Rules  which  has  been  put  forward  by  the  Chief  Inspector 


216        TRANS.  MINING  &  GEOL.  INST.  OF  INDIA.      [Vol.  VI, 

of  Mines  in  India  as  being  a  code  suitable  to  the  condi- 
tions under  which  we  work.  I  have  no  doubt  you  have 
all  been  supplied  with  copies  of  these  Rules,  and  have 
made  a  careful  study  of  them,  and  that  you  have  come 
here  prepared  to  discuss  them.  Before  proceeding  with 
the  discussion,  however,  I  think  the  question  might  be  put 
to  the  meeting  as  to  whether  or  not  a  code  of  Special 
Rules  is  at  all  desirable. 

Personally,  I  think  the  introduction  of  a  good,  work- 
able code  of  Special  Rules  is  not  only  desirable,  but 
necessary.  When  introduced  and  enforced  with  reason- 
able care,  the  Colliery  Manager  and  his  Assistants  will  find 
these  rules  of  great  assistance  in  controlling  the  labour 
and  enforcing  discipline  on  the  collieries.  The  Colliery 
Manager  is  at  present  in  a  most  unfortunate  and  unhappy 
position.  He  has  now  got  to  contend  with  the  Indian 
Coal  Mines  Regulating  Act  which  dictates  and  defines  his 
duties  under  penalties,  but  gives  him  no  assistance  whatever 
in  carrying  out  the  duties  required  of  him.  He  is  left 
unaided  to  deal  with  his  subordinates  as  best  he  can,  and 
hitherto  his  orders  and  instructions  have  been  obeyed  in 
proportion  to  the  fear  in  which  he  is  held  by  them. 

I  now  put  the  following  resolution  to  the  meeting: — 

"That  the  members  of  the  Mining  and  Geological  Institute  of 
India,  assembled  here  to-day,  are  of  opinion  that  Special  Rules  should 
be  established  for  coal  mines  in  India," 

which  was  seconded  by  Mr.  R.  J.  Browne  and  carried  unanimously. 
The  rules,  which  were  as  follows,  were  then  dealt  with 
seriatim,  and  the  following  points  discussed:  — 
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DRAFT  SPECIAL  RULES. 

Province  of  Bengal. 

Special  Rules  established  under  the  Indian  Mines  Act,  1901, 
for  the  control  and  guidance  of  the  persons  acting  in  the 
management  of  or  employed  in  or  about  coal  mines. 

Indian  Mines  Act,  1901. 
belonging  to  Mine, 


Special  Rules. 

For  the  control  and  guidance  of  the  persons  acting  in 
the  management  of,  or  employed  in  or  about  the  mine,  to 
prevent  accidents,  and  to  provide  for  the  safety,  con- 
venience and  discipline  of  the  persons  employed  in  or 
about  the  mine,  pursuant  to  Section  21  of  the  Indian 
Mines  Act,  1901. 

Definitions. 

I. — In  these  rules  "  the  Act"  means  the  Indian  Mines  Act,  1901. 
II. — "General  Rule"  means  any  rule   made  under   Section    20 

of  the  Act. 
III. — "Manager"    means  the  person  referred  to  as  Manager  in 

Section  13  of  the  Act. 
IV.—  "  Under- Manager  "   means  a  person  appointed  to  assist  the 

Manager,  and  superior  to  all  other  officials. 
V. — **  Mine"  has  the  same  meaning  as  given  in  Section  3  (d)  of 
the  Act. 

Rules  for  General  Application. 

1.  The  special  rules  shall  be  observed  by  every 
person  in  or  about  the  mine,  so  far  as  is  reasonably 
practicable. 

2.  Every  person  shall  strictly  obey  all  lawful  orders 
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of  the  officers  of  the  mine,  and  of  the  person  in  whose 
charge  he  is  placed. 

3.  No  person  in  a  place  of  trust  shall  depute  another 
person  to  do  his  work  without  the  sanction  of  his  superior 
officer ;  and  no  person  in  a  place  of  trust  shall  absent 
himself  without  legitimate  cause,  or  without  having  pre- 
viously obtained  permission  from  his  superior  officer  for 
the  term  of  his  absence. 

4.  No  person  shall  do  any  act  likely  to  endanger  his 
own  safety,  or  the  safety  of  any  person,  or  of  the  mine. 

5.  No  person  shall  damage,  destroy  or  improperly 
interfere  with  anything  provided  for  or  used  in  the  work- 
ing of  the  mine. 

6.  No  person,  either  above  or  below  ground,  shall 
remove  or  pass  through  any  fence,  or  remove  or  pass  any 
danger  signal  unless  authorized  by  the  Manager  or  other 
official. 

7.  Every  person  in  charge  of  any  machinery, 
apparatus,  or  appliance  used  in  and  about  the  mine  shall 
immediately  report  any  defect  or  dangerous  condition 
thereof,  which  he  may  observe,  to  the  Manager,  Under- 
Manager  or  Engine-Wright. 

8.  No  intoxicating  drink  shall  be  allowed  or  used  in 
or  about  the  mine  without  the  consent  of  the  Manager  ; 
and  no  person  in  a  state  of  intoxication  shall  enter  or  be 
allowed  to  remain  in  or  about  the  mine. 

q.  No  person  shall  get  on  or  off  the  cage,  tub  or 
bucket  used  for  raising  or  lowering  persons,  after  the 
signal  to  go  on  has  been  given  until  it  has  settled  on  the 
keps,  or  reached  the  top,  bottom,  or  other  appointed 
stopping-place  ;  nor  shall  any  person  ride  on  the  top  or 
edge  of  any  cage,  tub  or  bucket  except  when  engaged  in 
special  work  in  the  shaft. 
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io.  No  person  shall  take  with  him,  up  or  down  the 
shaft,  any  tools  or  bulky  materials,  except  when  engaged 
in  repairing  the  shaft,  or  when  permitted  by  the  Manager. 

ii.  No  person  shall  ride  in  the  shaft  with  or  against 
a  loaded  tub  or  bucket. 

12.  Every  person  when  on  the  pit  bank  or  in  or 
about  the  pit  bottom  or  about  to  descend  or  ascend  the 
shaft  shall  obey  the  orders  and  directions  of  the  Banks- 
man and  Onsetter. 

13.  Every  person  when  underground  in  the  mine 
shall  carry  a  light. 

14.  No  person  shall  work  in  any  place  other  than 
the  one  indicated  to  him,  or  in  which  he  has  been  ordered 
to  work  by  an  official  of  the  mine,  or  by  a  person  in  whose 
charge  he  has  been  placed  by  an  official  of  the  mine. 

15.  No  person  shall  ride  upon  any  tub,  truck  or 
wagon,  either  above  or  below  ground,  without  permission 
of  the  Manager. 

16.  Any  person  passing  through  a  door  or  brattice 
cloth  must  at  once  close  it. 

17.  No  person  shall  wilfully  kindle  a  ff  feeder,"  or 
an  accumulation,  of  gas. 

18.  Every  person  shall  examine  his  own  working- 
place  before  commencing  work,  and  at  intervals  during 
the  shift.  If  any  danger  is  discovered  he  shall  either 
remedy  it,  or  leave  the  place,  and  report  the  fact  to  an 
official  of  the  mine. 

19.  No  person  shall  leave  a  light  or  fire  in  any 
underground  part  of  the  mine  unless  it  is  left  in  the  care 
of  some  person  remaining  therein. 

20.  No  person  shall  cut  coal  from  any  pillar,  roof, 
or  floor  unless  specially  authorized  to  do  so  by  the 
Manager,  Under-Manager,  or  other  official. 
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Manager. 

21.  The  Manager  is  responsible  under  section  13  (2) 
of  the  Indian  Mines  Act,  1901,  for  the  superintendence  of 
all  parts  of  the  mine  under  his  charge. 

22.  The  Manager  shall  take  all  reasonable  means  for 
carrying  out  the  requirements  of  the  Act  and  Rules  made 
under  the  Act,  by  publishing  and,  to  the  best  of  his 
power,  enforcing  them. 

23.  The  Manager  shall  appoint,  in  writing,  the  com- 
petent persons  necessary  for  carrying  out  the  requirements 
of  the  Act,  and  shall  assign  them  their  duties,  and  shall 
give  each  of  them  a  copy  of  the  Special  Rules  on  appoint- 
ment. 

24.  The  Manager  shall  be  responsible  for  seeing  that 
the  following  codes  of  shafts  and  incline  signals,  to  be 
observed  by  those  concerned,  are  printed  and  posted  in 
conspicuous  places  where  they  may  be  conveniently  read 
by  the  persons  giving  the  signals. 


Raps. 

1 
1 
2 
1 
4 


Code  of  Shaft  Signals. 
Working  Signals. 

. .   Raise  the  cage  from  pit-bottom. 

. .   Stop  the  cage. 

. .  L,ower  the  cage. 

. .   Raise  after  being  stopped. 

. .   Raise  cautiously  after  being  stopped. 


Persons  descending. 

Raps. 
When  a  person  is  about  to  descend,  the  Banksman  shall 
signal  to  the  Onsetter  . .  . .  . .     3 

To  which   the  Onsetter  shall  answer  (before  the  person 
enters  the  cage)     . .  . .  . .  . .     3 

When  the  Onsetter's  cage  is  ready  to  ascend, the  Onsetter 
shall  signal  to  the  Banksman  . .  . .     1 
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Persons  ascending. 
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Raps. 


When   a    person  is  about  to  ascend,  the  Onsetter  shall 

signal  to  the  Banksman  . .  . .  3 

To  which  the  Banksman  shall  answer  . .  . .     3 

When  the  person  is  ready  to  ascend,  the  Onsetter  shall 
signal  to  the  Banksman         . .  . .  . .     1 

The  Banksman  shall  transmit  the  signals  to  the 
Kngineman. 

No  unauthorized  person  shall  give  a  signal. 

Special  Signals* 

Special  Signals  may  be  ordered  by  the  Manager,  but 
in  all  cases  they  must  be  in  addition  to  and  not  interfere 
with  the  authorized  code  of  signals. 

Code  of  Sinking  Shaft  Signals. 


I 

. .  Stop  when  running. 

2 

. .  Lower. 

I 

. .  Stretch  up. 

I 

. .   Raise  after  bucket  has  been  steadied 

3 

. .   Stretch  up  when  men  are  riding. 

The  Banksman  shall  transmit  the  signals  to  the 
Engine  man. 

No  unauthorized  person  shall  give  a  signal. 

Special  Signals, 

Special  Signals  may  be  ordered  by  the  Manager,  but 
in  all  cases  they  must  be  in  addition  to  and  not  interfere 
with  the  authorized  code  of  signals. 


Raps. 

3 

1 


Code  of  Incline  Signals. 

. .   Start  the  train  or  load. 
. .   Stop  the  train  or  load. 
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Raps. 

2         . .  . .   Lower  slowly. 

4         . .  . .   Draw  up  slowly. 

No  unauthorized  person  shall  give  a  signal. 

Special  Signals. 

Special  Signals  may  be  ordered  by  the  Manager,  but 
in  all  cases  they  must  be  in  addition  to  and  not  interfere 
with  the  authorized  code  of  signals. 

25.  The  Manager  shall  decide  what  is  the  greatest 
number  of  persons  to  be  allowed  to  ride  in  the  cage,  tub, 
or  bucket  at  any  one  time,  and  shall  cause  the  authorized 
number  to  be  printed  on  a  board,  and  placed  on  the  pit 
frame  and  in  every  inset. 

26.  The  Manager  shall  decide,  from  time  to  time, 
what  kind  of  explosive  shall  be  used  in  the  mine,  and  the 
methods  of  firing. 

27.  The  Manager  shall  see  that  a  sufficient  number 
of  safety  lamps  is  provided  for  use  when  necessary,  and 
also  that  there  is  a  proper  and  sufficient  supply  of  report 
books,  appliances,  and  things  required  by  the  Act  or  by 
Rules  made  under  the  Act. 

28.  The  Manager  shall  see  that  all  inspections  and 
reports,  required  by  the  Act  or  by  Rules  made  under  the 
Act.  are  regularly  and  faithfully  made  and  recorded  by 
the  respective  officers  and  competent  persons  appointed 
for  the  purpose. 

29.  The  Manager  shall  fix  the  positions  of  the 
stations  required  by  General  Rules  4  and  17,  and  shall 
cause  them  to  be  indicated  by  a  printed  notice  of  the 
words  "  Station"  or  "  L/amp  Station,"  in  English  and  in 
the  vernacular  of  the  district. 

30.  When   the  winding  apparatus  is  not   provided 
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with  some  automatic  contrivance  to  prevent  over- winding, 
the  Manager  shall  fix  and  cause  to  be  marked  on  the 
indicator  of  the  winding-engine,  the  point  (mentioned  in 
General  Rule  25)  at  which,  when  persons  are  being  raised, 
the  cage,  skip,  bucket,  or  tub  shall  not  be  wound  up  at  a 
speed  exceeding  three  miles  an  hour  after  it  is  within  twice 
the  circumference  of  the  drum  from  the  surface. 

31.  The  Manager  shall  see  that  proper  stop- blocks 
are  fixed  at  the  tops  of  all  inclines,  and  also  that  addi- 
tional blocks  or  runaway  switches,  or  other  means  for 
arresting  the  descent  of  the  tubs  in  the  event  of  a  run- 
away, are  fixed  below  the  first  blocks  at  a  greater  distance 
than  the  length  of  a  train  of  tubs. 

Under- Manager . 

32.  The  Under-Manager  shall  have  charge,  under  the 
Manager,  of  such  underground  and  surface  works  as  may 
be  ordered  from  time  to  time  by  the  Manager. 

33.  The  Under-Manager  shall  see  that  the  officials 
appointed  to  carry  out  the  requirements  of  the  Act  or  the 
General  or  Special  Rules  regularly  and  faithfully  discharge 
their  duties. 

34.  During  the  absence  of  the  Manager,  the  Under- 
Manager  shall  (so  far  as  the  Act  or  General  or  Special 
Rules  permit)  have  the  same  responsibility,  discharge  the 
same  duties,  and  be  subject  to  the  same  liabilities  as  the 
Manager;  but  this  shall  not  affect  the  personal  respon- 
sibility of  the  Manager. 

Colliery-Surveyor . 

35.  The  Colliery-Surveyor  shall  make  such  accurate 
surveys  and  levelling  as  the  Manager  may  direct,  or  as 
may  be  required  by  the  Act  or  Rules  made  under  the  Act, 
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and  shall  accurately  plot  them  on  the  plans  with  reason- 
able despatch. 

36.  The  Colliery-Surveyor  shall  call  the  attention  of 
the  Manager  to  any  contravention  of  the  Act  or  of  Rules 
made  under  the  Act  as  regards  plans  and  sections. 

Overman  or  other  competent  person  appointed 
for  the  purpose. 

37.  The  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  under  General  Rule  4  shall  have 
responsible  charge  and  control  of  the  part  of  the  mine 
assigned  to  him  by  the  Manager  or  Under-Manager. 

38.  The  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  under  General  Rule  4  shall  once 
at  least  in  every  24  hours,  inspect  every  part  of  his  district 
in  which  any  person  has  to  work  or  pass,  and  when  his 
district  has  been  unworked  for  24  hours  he  shall  make  an 
inspection  within  two  hours  before  any  person  is  allowed 
to  pass  the  station  appointed  by  the  Manager,  and  shall 
record  the  result  of  his  inspection  in  a  book  to  be  kept  for 
the  purpose. 

39.  The  competent  person  appointed  under  General 
Rule  2  (g)  shall  once  at  least  every  week  examine  the 
state  of  the  shafts  by  which  persons  ascend  or  descend, 
and  the  states  of  the  guides  and  conductors  in  the  shafts, 
and  shall  record  the  result  of  his  inspection  in  a  book  to  be 
kept  for  the  purpose. 

40.  The  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  shall  see  that  sufficient  supplies  of 
timber,  appliances,  and  things  required  for  the  safe  work- 
ing of  the  mine  are  kept  in  convenient  places  at  the  mine, 
and  shall  report  any  deficiency  to  his  superior  officer  in 
writing. 
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41.  The  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  shall  see  that  all  stoppings, 
brattices,  doors,  air-crossings,  stop-blocks,  fences,  and 
other  appliances  and  things  are  kept  in  proper  order  and 
maintained. 

42.  The  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  shall  stop  any  dangerous  work 
and,  if  necessary,  see  that  it  is  fenced,  and  shall  cause  the 
entrance  to  any  place  which  is  not  in  actual  use  or  course 
of  working  and  extension  to  be  properly  fenced  across  the 
whole  width. 

43.  The  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  shall  see  that  the  roof  and  sides  of 
all  travelling  roads  and  working-places  are  made  and 
kept  secure. 

44.  The  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  shall  see  that  the  manholes  on  the 
engine  planes  are  within  the  distances  and  of  the  dimen- 
sions prescribed  by  General  Rule  8,  and  that  they  are 
kept  clear  and  in  proper  condition. 

45.  The  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  shall,  without  delay,  personally 
inspect  any  part  of  his  district  reported  to  him  to  be 
unsafe  or  in  any  way  requiring  his  attention,  and  shall 
cause  any  defect  or  danger  to  be  remedied  without  delay. 

46.  If  the  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  finds  the  mine  or  any  part  thereof 
dangerous,  as  defined  by  General  Rule  5,  he  shall  with- 
draw the  men  from  the  mine  or  part  thereof  so  found 
dangerous,  and  make  a  true  report  in  accordance  with 
General  Rule  5,  and  shall  carry  out  the  provisions  of  that 
rule  as  regards  re- admitting  the  workmen. 

47.  The  Overman  or   other   competent   person  ap- 
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pointed  for  the  purpose  shall  see  that  drags  or  backstays 
are  provided,  and  are  regularly  used  behind  tubs  ascend- 
ing inclines. 

48.  The  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  shall  point  out  or  indicate  their 
working -places  to  the  work-people  under  his  charge,  and  if 
he  finds  any  person  in  a  place  other  than  the  one  assigned 
to  him,  he  shall  order  such  person  out  of  the  mine  and  re- 
port the  matter  to  the  Manager  or  Under-Manager. 

49.  The  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  shall  not  leave  the  mine  until  he 
has  finished  the  inspection  or  inspections  required  by 
General  Rule  4,  or  until  relieved  by  a  duly  appointed 
substitute. 

50.  The  Overman  or  other  competent  person  ap- 
pointed for  the  purpose  shall  see  that  the  provisions  of 
General  Rule  13  and  of  any  special  rules  as  regards  the 
use  of  explosives  are  strictly  observed  in  the  district  under 
his  charge. 

51.  At  the  close  of  each  day's  work  the  Overman  or 
other  competent  person  appointed  for  the  purpose  shall 
see  that  all  persons  leave  the  portion  of  the  mine  assigned 
to  him,  but  should  it  be  necessary  for  any  of  them  to 
remain,  he  shall  arrange  that  such  persons  are  under  the 
charge  of  a  competent  person,  and  shall  see  that  all  un- 
necessary lights  are  extinguished. 

Mechanical  Engineer  or  Engine-Wright. 

52.  The  Mechanical  Engineer  or  Engine- Wright  shall 
have  charge  of  the  whole  of  the  machinery  and  plant  both 
on  the  surface  and  underground  in  the  district  or  part  of 
the  mine  to  which  he  is  appointed. 

53.  The  Mechanical  Engineer  or  Engine- Wright  or 
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some  other  competent  person  appointed  for  the  purpose, 
shall,  once  at  least  in  every  24  hours,  examine  the  state 
of  the  external  parts  of  the  machinery  and  of  the  head- 
gear, ropes,  chains,  and  other  similar  appliances  of  the 
mine  which  are  in  actual  use  both  above  and  below 
ground,  and  shall  write  or  cause  to  be  written  and  re- 
corded in  a  book  kept  for  the  purpose  the  result  of  such 
examination. 

54.  The  Mechanical  Engineer  or  Engine- Wright  shall 
see  that  all  signals,  machinery,  fittings  and  mechanical 
appliances,  required  by  the  Act  or  by  any  rule  made 
under  the  Act,  are  properly  fixed  and  maintained  in  safe 
working  order. 

55.  The  Mechanical  Engineer  or  Engine- Wright  shall 
see  that  all  dangerous  and  exposed  parts  of  the  machinery, 
and  all  dangerous  places  and  also  the  tops  of  working, 
ventilating  or  pumping  shafts  are  properly  and  securely 
fenced. 

56.  The  Mechanical  Engineer  or  Engine-Wright  or 
some  competent  person  appointed  for  the  purpose,  shall 
see  that  detaching  hooks  are  cleaned  and  refitted  and  that 
the  winding  ropes  are  recapped,  once  at  least  every  six 
months  and  oftener  if  necessary. 

57.  The  Mechanical  Engineer  or  Engine-Wright  shall 
carry  out  the  requirements  of  General  Rule  21,  and  shall 
see  that  the  instructions  of  the  Boiler  Commission  and 
their  Boiler  Inspectors  are  effectually  carried  out. 

58.  When  a  boiler  has  to  be  entered  by  anyone, 
either  for  cleaning  or  any  other  purpose,  the  Mechanical 
Engineer  or  other  competent  person  shall  shut  down  and 
secure  the  steam  valve  by  a  lock,  and  shall  retain  the  key 
in  his  personal  possession  until  the  manhole  covers  are 
refitted. 
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The  rule  does  not  refer  to  the  case  of  a  boiler  by 
itself,  and  not  connected  to  any  other  boiler  in  any  way. 

Winding  Engineman. 

59.  The  Winding  Engineman  shall  examine  the  en- 
gines and  all  appliances  in  his  charge,  before  commencing 
work,  to  see  that  they  are  in  proper  working  order. 

60.  When  men  are  being  raised  in  a  shaft,  where  the 
winding  apparatus  is  not  provided  with  some  automatic 
contrivance  to  prevent  overwinding,  the  Winding  Engine- 
man  shall  not  wind  up  the  cage  at  a  speed  exceeding  three 
miles  an  hour  after  it  has  passed  a  point  in  the  shaft  fixed 
by  the  Manager,  and  marked  on  the  indicator. 

61 .  The  Winding  Engineman  shall  strictly  obey  the 
orders  of  the  Banksman  as  regards  signals. 

62.  The  Winding  Engineman  shall  not  allow  an  un- 
authorized person  to  enter  the  engine-house,  or  in  any 
way  interfere  with  the  engine. 

63.  The  Winding  Engineman  shall  thoroughly  under- 
stand the  signals  in  use,  and  attend  to  them,  and  on  no 
account  start  his  engine  until  he  has  received  the  proper 
signal.  If  the  signal  is  indistinct  he  shall  not  start  his 
engine  until  it  has  been  repeated  and  he  clearly  under- 
stands it. 

64.  The  Winding  Engineman  shall  not  leave  the 
handles  or  brake  whilst  the  engine  is  in  motion. 

65.  If  the  cages  have  been  standing  for  two  hours  or 
longer,  the  Winding  Engineman  shall  at  receiving  a  signal 
from  the  Banksman  run  them  once  up  and  down  the  shaft 
before  allowing  men  to  ride. 

Boiler-Fireman . 

66.  The  Boiler-fireman  shall  see  that  the  water  is 
maintained  in  the  boiler  at  the  proper  level. 
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67.  The  Boiler-fireman  shall  not  alter  the  lever  nor 
the  weight  of  a  safety  valve,  nor  allow  the  pressure  of  any 
safety  valve  to  be  altered  without  authority  from  the 
Manager,  Under-Manager  or  Engine- Wright. 

68.  The  Boiler-fireman  shall  frequently  test  the 
water-gauge  and  test-cocks,  and  shall  report  any  defect 
to  the  Manager,  Under-Manager  or  Engine- Wright. 

69.  The  Boiler-fireman  shall  open  the  blow-off  cock 
for  one  minute  once  a  day  or  as  often  as  ordered. 

Banksman  and  Onsetter. 

70.  Subject  to  the  orders  of  their  superior  officer,  the 
Banksman  and  Onsetter  shall  have  full  control  of  the  pit- 
top  and  pit-bottom,  respectively,  and  shall  report  to  him 
any  person  who,  without  authority,  gives  a  signal  or  dis- 
obeys his  instructions. 

71.  The  Banksman  and  Onsetter  shall  learn  and 
carefully  observe  the  prescribed  code  of  shaft  signals. 

72.  The  Banksman  and  Onsetter  shall  not  allow 
more  than  the  authorized  number  of  persons  to  ascend  or 
descend  at  any  one  time. 

73.  The  Banksman  and  Onsetter  shall  not,  unless 
permitted  by  the  Manager,  allow  any  person  to  take  up  or 
down  the  shaft  any  tools  or  bulky  materials  except  when 
engaged  in  repairs  in  the  shaft. 

74.  The  Banksman  and  Onsetter  shall  not  leave  their 
respective  posts  at  the  pit-top  or  pit-bottom  whilst  men 
are  being  raised  or  lowered  in  the  shaft. 

75.  The  Banksman  shall  see  that  the  top  of  the  shaft 
is  securely  covered  or  fenced  when  operations  have  ceased 
or  been  suspended. 

76.  The  Banksman  shall  keep  the  pit-top  or  banking- 
stage  free  from  loose  material  likely  to  fall  into  the  shaft. 
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Engine  Planes  and  Inclines. 

77.  The  Engineman,  Brakesman,  Banksman  and 
Onsetter  shall  learn  and  carefully  observe  the  prescribed 
code  of  signals. 

78.  No  unauthorized  person  shall  travel  on  the  haul- 
age road  when  the  rope  is  in  motion. 

79.  The  person  in  charge  of  any  tub  or  set  of  tubs, 
to  be  sent  up  underground  engine  planes  or  inclines  on 
which  drags  are  required  to  be  used,  must  fix  the  drag,  or 
see  that  it  is  fixed,  behind  such  tub  or  set  of  tubs. 

80.  All  persons  in  charge  at  the  top  of  self-acting 
inclines  and  engine  planes,  shall  see  that  the  stop  blocks 
are  blocking  the  way  before  allowing  any  tub  to  be  brought 
on  to  the  top  landing,  and  shall  see  that  the  tubs  are 
securely  coupled  up  to  each  other,  and  to  the  rope  or 
chain,  before  the  stop  block  is  opened  ;  and  also  that  any 
safety  appliance  provided  is  properly  and  securely  fixed 

and  used. 

Safety-lamps. 

81.  Every  safety-lamp  for  use  in  the  mine  must  be 
provided  by  the  owner,  and  be  approved  by  the  Manager. 

82.  No  lamp  or  light  other  than  a  locked  safety-lamp 
shall  be  allowed  or  used,  whether  required  by  the  Act  or 
not,  when  the  use  of  locked  safety-lamps  has  been  ordered 
by  the  Manager. 

83.  The  Manager  shall  appoint  in  writing  a  person 
to  examine  and  lock  all  safety-lamps  for  use  in  the  mine, 
and  no  person  except  such  authorized  person  shall  either 
take  himself  or  give  out  for  use  any  safety-lamp. 

84.  No  person  shall  have  in  his  possession  for  use  in 
the  mine  any  unlocked  safety-lamp  or  any  safety-lamp  so 
defective  or  insecure  that  reasonable  observation  by  him 
•could  have  detected  such  defect  or  insecurity. 
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85.  No  person  shall  wilfully  damage  or  improperly 
use,  or  by  improper  means  extinguish  any  safety-lamp, 
and  no  one  except  a  duly  authorized  person  shall  unlock 
or  open,  or  attempt  to  unlock  or  open,  any  safety-lamp. 

Explosives  and  Shot- firing. 

86.  No  person  shall  use  or  have  in  his  possession  in 
the  mine  any  explosive  other  than  an  explosive  permitted 
by  the  Manager. 

87.  All  shots  shall  be  fired  by,  or  under  the  personal 
directions  of,  a  competent  person  appointed  in  writing  by 
the  Manager. 

88.  Every  person  when  about  to  fire  a  shot  shall 
give  sufficient  warning  to  every  person  likely  to  be  en- 
dangered. 

89.  When  a  shot  has  missed  fire  the  entrance  to  the 
place  shall  be  fenced,  and  no  person  shall  go  beyond  the 
fence  until  the  expiration  of  one  hour  ;  but  when  an  elec- 
tric apparatus  has  been  used  for  the  purpose  of  firing  the 
shot, the  interval  of  an  hour  may  be  reduced  to  10  minutes 
after  the  battery  has  been  disconnected. 

90.  When  two  workings  have  approached  one  an- 
other within  eight  feet,  no  blasting  shall  be  carried  on  in 
either  place  unless  the  work-people  have  been  withdrawn 
from  the  other  place  and  it  has  been  fenced  off. 

91.  In  the  case  of  a  shot  missing  fire,  the  person  in 
charge  of  the  shot  at  the  time  of  the  misfire  shall  report 
it  to  the  Manager  or  Under-Manager,  who  shall  record  it 
in  a  book  to  be  kept  for  that  purpose. 

92.  All  persons  using  or  conveying  explosives  shall 
observe  the  regulations  of  General  Rule  13  relating  to 
shot-firing  and  explosives. 

93.  When  a  hole  has  been  charged  it  shall  not  be 
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unstemmed,  and  the  new  hole  required  to  be  made  in  ac- 
cordance with  General  Rule  13  (d)  shall  be  bored  under 
the  supervision  of,  or  by,  the  person  who  bored  the 
charged  hole. 

94.  Detonators  shall  be  kept  in  a  securely  locked  box 
separate  from  any  other  explosive. 

Surface  Railways  and  Sidings. 

95.  The  Locomotive  Driver  shall  sound  the  whistle 
when  the  locomotive  is  approaching  any  place  where  per- 
sons work  or  where  the  driver's  sight  is  intercepted. 

96.  When  wagons  are  being  pushed  in  front  of  the 
locomotive  the  shunter  shall  accompany  the  leading 
wagon. 

97.  When  wagons  are  about  to  be  moved,  persons 
likely  to  be  endangered  shall  be  warned  by  the  person  in 
charge  of  the  work. 

Colliery  Doctor. 

98.  The  Colliery  Doctor  shall  visit  and  inspect  all 
villages  or  dhowras  placed  under  his  charge  by  the  Mana- 
ger of  the  mine  at  least  once  a  week,  and  shall  report  to 
the  Manager  if  he  observes  any  danger  to  public  health. 

99.  The  Colliery  Doctor  shall  inspect,  at  least  once 
a  week,  all  the  ambulance  appliances,  whether  placed 
above  or  below  ground,  and  shall  report  the  state  of  them 
to  the  Manager. 

100.  The  Colliery  Doctor  shall  promptly  attend  to 
every  case  of  serious  accident  and  every  case  of  serious 
illness,  whether  above  or  below  ground. 

j|loi.  The  Colliery  Doctor  shall  accompany  every  case 
of  serious  accident  to  the  hospital,  where  a  hospital  is 
available. 

102.     The  Colliery  Doctor  shall,  when  so  directed  by 
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the  Manager,  instruct  the  mine  officials  in  " first  aid"  and 
drill  them  regularly. 

Additional  Rules  for  Sinking  Shafts. 

Winding-Engineman . 

103.  The  Engineman  shall  observe  all  signals  trans- 
mitted to  him  by  the  Banksman,  and  shall  allow  the  rope 
to  steady  before  the  tub  or  load  leaves  the  top  or  bottom 
of  the  shaft. 

104.  The  Engineman  shall  not  lower  the  descending 
tub  past  a  point  18  feet  from  the  shaft-bottom  until  he 
receives  a  signal  to  do  so  from  the  shaft-bottom. 

Banksman. 

105.  The  Banksman  shall  learn  and  carefully  ob- 
serve the  prescribed  code  of  signals,  and  shall  faithfully 
transmit  them  to  the  Winding-Engineman. 

106.  The  Banksman  shall  securely  tie  to  the  tub, 
bow-chains  or  rope,  all  sinking  tools  or  other  gear  if  they 
project  above  the  rim  of  the  tub  or  bucket;  and  shall 
safely  sling  timber  or  other  bulky  articles,  and  when  send- 
ing bricks  or  loose  materials  down  the  pit  must  load  them 
below  the  top  of  the  tub  or  bucket. 

107.  The  Banksman  must  see  that  the  shaft-top  is 
securely  covered  before  landing  tubs  or  materials  and  dur- 
ing the  whole  time  any  one  is  on  the  headgear. 

Chargeman. 

108.  A  Chargeman  in  each  shift  shall  have  entire 
charge  of  the  shaft-bottom. 

109.  The  Chargeman  must  carefully  examine  the 
sides  of  the  shaft  at  the  beginning  of  each  shift,  and  re- 
move all  loose  pieces. 
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no.  The  Chargeman  must  see  that  each  tub  or 
bucket  is  safely  loaded  and  steadied,  and  that  nothing  is 
sticking  to  the  outside  of  it  when  starting  from  the  bottom 
of  the  shaft. 

in.  The  Chargeman  shall  see  that  all  tools  and  gear 
are  securely  tied  to  the  tub,  bow-chains  or  rope  if  they 
project  above  the  rim  of  the  tub  or  bucket. 

Name  of  Mine  or  Colliery. 

Name  of  Owners. 

Name  of  Agent. 

Name  of  Manager. 

Address  of  Chief  Inspector  of  Mines  in  India — Dhan- 
baid,  E.I.R. 

Address  of  Inspector  of  Mines  in  India — 

Inspector  of  Mines  in  India. 

DISCUSSION. 

Rule  No.  3. — Mr.  Geo.  Miller  said  that  there  might  be 
a  difference  of  opinion  as  what  constitutes  a  place  of  trust. 
It  might  be  an  advantage  to  have  rule  defining  generally 
the  positions  on  a  colliery  which  would  be  considered  a 
place  of  trust  under  this  rule. 

Mr.  C.  H.  McCale  said  that  the  second  clause  of  this 
rule,  viz.  "  And  no  person  in  a  place  of  trust  shall  absent 
himself  without  legitimate  cause,  or  without  having  pre- 
viously obtained  permission  from  his  superior  officer  for 
the  term  of  his  absence,"  did  not  seem  to  him  as  clear  as 
it  ought  to  be.  Therefore,  for  the  guidance  of  Colliery 
Managers,  he  thought  this  rule  should  be  thoroughly 
explained.  And  unless  it  contained  some  meaning ,  he  would 
suggest  that  an  additional  rule  be  added  under  each  of 
the  headings,  viz.     "  Winding-Engineman,"  "Boiler  Fire- 
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man"  and  "Banksman  and  Onsetter"  for  the  following 
reasons: — 

Winding  Engineman. 

ist. — Rule  64  states  that  the  "Winding  Engineman 
shall  not  leave  the  handles  or  brake  whilst  the  engine  is 
in  motion."  There  is  nothing  in  the  rules  making  provi- 
sion against  his  leaving  the  engine  or  his  post  whilst 
persons  are  underground.  This  is  very  important,  and,  he 
thought,  they  ought  to  make  such  provision.  A  winding 
Engineman  should  not  leave  the  engine  or  his  post  whilst 
persons  are  underground  unless  he  has  had  permission  to 
do  so  from  his  superior  officer  or  relieved  by  the  Engine- 
man  coming  on  the  next  shift. 

Boiler  Fireman. 

2nd. — There  is  no  rule  to  prevent  a  Boiler  Fireman 
from  leaving  the  boiler  when  he  chooses.  This  slipping 
away  to  where  and  when  he  likes  is  frequently  experi- 
enced by  Managers,  and  provision  against  this  very 
dangerous  practice,  in  his  opinion,  ought  to  be  made. 

lEfanksman  and  Onsetter. 

2,rd. — Rule  74  stipulates  that  "the  Banksman  and 
Onsetter  shall  not  leave  their  respective  posts  at  the  pit- 
top  or  pit-bottom  whilst  men  are  being  raised  or  lowered 
in  the  shaft."  According  to  this  rule  the  Banksman  and 
Onsetter  shall  not  leave  their  respective  posts  at  any  time 
save  and  except  when  persons  are  being  raised  or  lowered 
in  the  shaft.  These  classes  of  workmen  hold  very  impor- 
tant positions  and  their  absence  has  been  the  cause  of 
many  and  very  serious  accidents.  Therefore  it  is  abso- 
lutely essential  that  the  Banksman  and  Onsetter  should 
be  enforced  to  remain  at  their  posts  whilst  persons  are 
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underground,  unless  they  are  relieved  by  the  Banksman 
and  Onsetter  coming  on  the  next  shift. 

Rule  8. — Mr.  R.  Mitchell  pointed  out  that  the  word 
"  about"  in  this  Rule  was  too  vague,  stating  that  the 
grogshops  themselves  were  "about  the  mine."  He  pro- 
posed that  the  word  at  be  substituted  for  about.  Mr. 
T.  H.  Ward  considered  that  this  rule  should  stand.  Mr. 
F.  Owen  then  read  out  the  corresponding  rule  in  force  in 
the  Cannock  Chase  District  and  proposed  that  this  read- 
ing be  substituted. 

Mr.  Mitchell's  amendment  being  seconded  by  Mr.  Geo. 
Miller  was  put  to  vote  and  carried. 

Rule  10. — Mr.  Geo.  Miller  said  that  the  words  "any 
tools ' '  be  left  out  of  this  rule.  It  is  well  known  that  in 
home  mines,  miner's  tools  are  loaded  with  tubs,  sent  down 
the  mine  and  distributed  in  the  pit-bottom.  It  is  im- 
possible to  enforce  this  in  an  Indian  mine,  where  miners 
enter  or  leave  the  mine  at  any  time  during  the  night  or 
day.  In  England  the  time  of  entering  and  leaving  the 
mines  is  fixed.  Indian  conditions  will  not  permit  of  a 
fixed  time  for  labour  ascending  or  descending. 

Mr.  Mitchell  pointed  out  that  it  would  be  very  dim- 
cult  to  enforce  any  rule  prohibiting  the  miners  from  carry- 
ing their  picks  into  the  mine  due  to  their  natural  reluc- 
tance and  risk  of  loss.  Mr.  T.  H  Ward  pointed  out  the 
various  risks  run  by  allowing  tools  to  be  carried  in  the 
shaft  and  stated  that  they  had  no  difficulty  in  enforcing 
this  rule  at  Giridih  though  there  had  been  occasional  loss. 

The  question  was  put  to  the  vote  and  the  proposal 
that  the  words  ' '  tools  or  "  be  omitted  from  this  rule  was 
passed  by  a  small  majority.  The  matter  was  then  left 
with  Mr.  Adams,  who  agreed  to  consider  the  matter,  in 
view  of  the  feeling  of  the  meeting,  before  the  Government. 
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Rule  12. — (See  Rules  70-76). 

Rule  13. — Mr.  Rob.  Mitchell,  Mr.  G.  Miller  and  others 
pointed  out  that  it  would  be  difficult,  if  not  impossible, 
to  enforce  this  while  at  the  face  it  is  often  unnecessary 
and  in  many  cases  unwise  owing  to  the  heat  produced 
unnecessarily  by  burning  many  lights.  Where  safety  lamps 
were  in  use,  this  rule  would  appear  absurd.  Should  any 
person's  safety  lamp  go  out,  he  would  require  to  proceed 
to  the  lamp  station  accompanied  by  someone  to  get  it 
lighted  or  sit  in  the  dark  till  some  person  brought  it  to 
him  lighted;  in  any  case  he  would  be  liable  under  this  Rule. 

Mr.  Ward  pointed  out  that  at  Giridih  the  rule  reads : 
' '  Every  person  when  travelling  in  the  mine  shall  carry  a 
light  or  be  accompanied  by  a  person  carrying  a  light." 

Mr.  Adams  stated  that  the  latter  half  of  the  rule 
had  been  intentionally  omitted  owing  to  the  danger  due 
to  persons  even  when  accompanied  by  a  light  becoming  at 
a  moment  of  danger  scattered,  and  to  many  accidents 
having  occurred  from  this  cause. 

After  considerable  discussion  it  was  proposed  and 
passed  that  the  rule  in  force  at  Giridih  be  substituted  for 
Rule  13  (the  feeling  being  that  one  light  to  every  two 
persons  was  the  intention  of  the  rule). 

Rule  18. — It  was  proposed  that  the  words  "either 
remedy  it  or"  be  omitted,  considering  that  it  would  be 
unwise  to  put  the  option  of  "remedying"  into  the  hands 
of  "any  person."  It  was  pointed  out  that  it  was  often 
safer  for  "  any  person,"  usually  a  miner  with  a  pick  ready, 
to  "remedy"  any  small  piece  of  loose  roof  at  once  than 
for  him  to  be  compelled  to  leave  it  untouched  while  he 
went  and  reported.  The  usual  native  miner  is  competent 
to  use  his  discretion  on  this  point.  The  proposal  being 
put  to  the  vote  was  lost. 
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Rule  26. — It  was  pointed  out  that  more  than  one 
kind  of  explosive  is  used  in  many  mines,  and  proposed 
that  the  word  explosive  be  altered  to  explosives.     Passed. 

Rule  27. — It  was  pointed  out  by  Mr.  Owen  and  others 
that  the  rule  places  the  responsibility  entirely  with  the 
Manager  for  the  supply  of  necessary  stores,  and  it  was 
proposed  and  passed  that  the  rule  be  altered  to  conform 
with  the  usual  English  Special  Rule  under  which  the 
Manager  must  inform  the  Agent  or  Owner  in  writing  of 
any  deficiency. 

Rule  29. — In  some  copies  of  the  rules  there  was  a 
misprint.     The  word  <f  section"  should  be  " station." 

Rule  31. — Mr.  Green  well  pointed  out  that  in  certain 
cases  "  the  length  of  a  train  of  tubs  "  is  greater  than  the 
distance  between  the  stop  block  and  arching  of  the  incline, 
and  where  this  is  the  case  and  the  incline  steep,  run  away 
points  will  not  necessarily  hold  the  tubs,  even  if  derailed, 
while  if  they  are  stopped,  the  block  will  be  difficult  to 
clear. 

Mr.  Adams  acknowledged  the  difficulty  but  thought 
it  was  not  insurmountable  and  that  the  cases  quoted  by 
Mr.  Green  well  were  not  sufficiently  numerous  to  justify 
any  alteration  in  the  rule. 

Rule  44. — Mr.  Owen  proposed  that  the  words  <(  within 
the  distances  and  of  the  dimensions  prescribed  by  General 
Rule  8,  and  that  they  are"  be  omitted,  since  this  is  part 
of  the  duties  of  the  Manager  and  not  of  the  Overman  who 
can  only  be  held  responsible  for  their  condition.  This  was 
passed. 

Rule  46. — It  was  proposed  by  Mr.  Owen  that  some- 
thing should  be  added  to  this  rule  so  as  to  bring  it  into 
accord  with  the  English  Special  Rule,  and  this  was  agreed 
to. 
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Rule  48.— Mr.  Mitchell,  Mr.  A.  H.  Ward  and  other 
members  objected  to  the  words  (<  order  such  person  out 
of  the  mine"  stating  the  loss  of  output  for  the  day  and  of 
the  miner  who  would  go  elsewhere.  Mr.  T.  H.  Ward 
strongly  opposed  any  alteration  on  the  ground  that  pillar 
robbing  and  working  in  wrong  places  must  be  severely 
put  down.  Mr.  Owen  referred  to  the  Home  Rule  under 
which  another  place  must  be  found  for  the  man,  failing 
which  he  must  be  sent  out  of  the  pit,  but  the  conditions 
in  India  are  different,  and  accidental  error  should  be  met 
by  Rule  14. 

After  some  discussion,  a  vote  was  taken  and  the 
proposal  to  omit  the  words  ' ( order  such  person  out  of 
the  mine"  was  passed  by  a  small  majority.  Mr.  Adams 
promised  to  consider  the  views  of  the  meeting. 

Rule  57. — Mr.  Miller  said  that  this  rule  was  not 
necessary.  The  Manager  is  at  present  bound  to  carry  out 
the  instructions  of  the  Boiler  Commission  under  penalties. 
The  Enginewright  is  bound  to  carrry  out  whatever  instruc- 
tions he  receives  from  the  Manager  through  the  Boiler 
Commission  under  Special  Rule  2. 

Mr.  McCale,  Mr.  Owen  and  others  pointed  out  that 
the  instructions  of  the  Boiler  Inspectors  were  often  open 
to  argument,  and  that  if  the  rule  be  passed,  the  Boiler 
Inspector's  instructions  cannot  be  challenged.  After 
considerable  discussion  of  the  work  done  by  the  Boiler 
Commission,  it  was  agreed  to  omit  the  words  "  and  their 
Boiler  Inspectors." 

Rule  58.— Mr.  McCale  said  that  this  rule  states  that 
"when  a  boiler  has  to  be  entered  by  anyone,  either  for 
cleaning  or  any  other  purpose,  the  Mechanical  Engineer 
or  other  competent  person  shall  shut  down  and  secure  the 
steam  valve  by  a  lock,  and  shall  retain  the  key  in   his 
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personal  possession  until  the  man-hole  covers  are  refitted." 
This  provision  is  undoubtedly  a  stride  to  safety  but  it  falls 
short  of  saving  the  whole  position.  There  is  no  mention 
of  the  blow-off  cock,  where,  it  must  not  be  forgotten, 
there  is  quite  as  much  danger  as  there  is  at  the  stop  steam 
valve.  .  Several  deaths  have  been  caused  by  the  blow-off 
cock  and  the  stop  steam  valve  (in  fact  the  greater  number 
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of  accidents  have  been  caused  by  the  blow-off  cock)  being 
left  open,  or  opened  by  mistake,  admitting  steam  and 
scalding  water  and  sediment  from  the  other  boilers  of  the 
same  range  or  block.  In  the  interests  of  the  safety  of  the 
attendants,  measures  should  be  enforced  by  which  such 
accidents  would  be  made  a  thing  of  the  past.  This  danger 
can  be   absolutely   removed   by    introducing    "  isolating 
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valves,"  which  is  no  more  or  less  than  a  non-return 
valve,  one  between  the  stop  steam  valve  and  the  main 
steam  range  and  one  between  the  blow-off  cock  and  the 
main  waste  pipe,  as  depicted  in  sketch.  The  isolating 
valve  filled  next  to  the  stop  steam  valve  will  pass  steam 
from  the  boiler  and  act  as  a  check  valve  to  steam  passing 
from  the  main  steam  range  into  the  boiler.  The  isolating 
valve  fitted  next  to  the  blow-off  cock  will  pass  scalding 
water  and  sediment  from  the  boiler  and  act  as  a  check 
valve  against  any  scalding  water  and  sediment  passing 
from  the  main  waste  pipe  into  the  boiler. 

Mr.  T.  H.  Ward  pointed  out  that  the  use  of  a  blank 
flange  is  as  satisfactory  as  a  lock. 

It  was  decided  that  the  framing  of  a  suitable  rule  be 
left  to  Mr.  Ward  who  would  also  investigate  the  merits  of 
Mr.  McCale's  proposed  amendment. 

Rule  66. — The  question  as  to  what  was  the  proper  level 
in  a  boiler  was  raised.  It  was  taken  to  mean  the  usual 
working  level  which  is  marked  on  the  majority  of  boilers 

Rule  70. — This  point  was  taken  up  in  Rule  12  and  re- 
ferred forward.  Mr.  Mitchell  proposed  that  the  words 
'full  control'  be  omitted,  stating  that  he  considered  the 
Pit-Munshee  or  Pit-Top  Sircar  to  be  a  more  competent 
man  than  the  Banksman. 

On  a  vote  being  taken,  Mr.  Mitchell's  proposal  was  lost. 

Rule  73. — The  same  objection  was  urged  on  this  rule 
as  in  Rule  10. 

Rule  74. — It  was  pointed  out  that  it  was  often  the 
case  that  the  Banksman  or  Onsetter  left  this  work  with 
men  in  the  pit.  It  was  pointed  out  that  this  would  be 
covered  by  Rule  3,  while  Rule  74  only  referred  to  leaving 
the  pit-top  or  pit-bottom  and  being  unable  to  pull  signal 
levers  if  required  in  emergency. 
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Rule  81. — Mr.  Miller  remarked  that  exception  is  taken 
to  the  words  <(  approved  by  the  Manager."  Even  Doctors 
differ,  and  many  Managers  have  very  different  ideas  of 
what  is  the  best  safety-lamp ;  speaking  from  an  owner's 
point  of  view  this  wording  might  prove  a  great  hardship. 
It  would  be  quite  possible  to  have  half  a  dozen  Managers 
all  approving  different  types  of  lamps,  which  would  lead 
to  great  waste  and  inconvenience.  It  could  also  happen 
that  a  set  of  lamps  might  be  introduced  by  one  Manager 
and  condemned  by  his  successor.  In  such  a  case  the 
Agent  or  Owner  would  have  no  option  but  to  put  in  new 
lamps  or  have  a  change  of  Manager,  now  this  should  be 
avoided.  The  rule  should  read  that  the  lamps  should  be  of 
a  design  recognized  as  safe  in  gaseous  mines  and  have  the 
approval  of  the  Chief  Mines  Inspector  before  introduction. 

In  discussion  it  was  felt  that  the  rule  as  it  stood 
strengthened  the  position  of  the  Manager,  who  was  also 
protected  by  Rule  27,  and  the  feeling  of  the  meeting  was 
that  it  should  stand. 

Rule  89. — Mr.  McCale  pointed  out  that  this  rule  per- 
mits any  person  to  go  back  to  a  missed-fire  shot  after  an 
elapse  of  one  hour,  and  when  electricity  is  used  a  person 
can  in  10  minutes  afterwards  go  back  to  the  missed-fire 
shot.  Until  very  recently  I  was  under  the  impression 
that  it  was  quite  safe  for  a  person  to  return  to  a  missed- 
fire  shot  immediately  when  electricity  had  been  used  pro- 
vided the  terminals  have  been  disconnected  and  the  battery 
or  exploder  taken  with  him.  But  we  now  have  a  case  on 
record  where  a  shot  hung  fire  which  resulted  in  a  serious 
accident.  A  colliery  Deputy's  foot  was  blown  off  after 
going  back  to  the  shot.  The  following  are  a  few  particu- 
lars relating  to  this  '  case  : — 

1  Science  and  Art  of  Mining,  Vol.  XXI,  No.  25. 
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"  A  remarkable  accident  occurred  recently,  at  Ormonde  Colliery, 
near  Heanor,  in  which  a  Deputy  had  his  foot  blown  off  by  a  high 
explosive  It  appears  that  the  detonator  had  ignited  the  explosive 
but  did  not  raise  it  up  to  explosive  detonating  pressure,  resulting  in 
the  explosive  burning  in  the  hole  until  sufficient  force  had  been 
gathered  to  blow  out  the  stemming.  After  this  had  been  done,  the 
Deputy  found  something  burning  on  the  floor ;  not  suspecting  it  was 
anything  dangerous  he  put  his  foot  upon  it,  and  it  exploded,  with  the 
result  mentioned.  It  was  found  that  the  coal  was  intact,  the  shot 
having  evidently  blown  out  the  stemming  only." 

"  Commenting  upon  this  singular  occurrence  at  a  meeting  of  the 
Midland  Branch  of  the  National  Association  of  Colliery  Managers,  at 
Nottingham,  Mr.  Watson,  the  President,  stated  that  during  his  ex- 
perience he  had  never  before  known  or  heard  of  a  similar  accident.  The 
only  feasible  explanation  appeared  to  be  that  for  some  cause  or  other 
the  detonator  had  lost  its  strength — probably  by  damp :  it  would 
clearly  be  seen  that  the  matter  of  hung-fire  shots  attempted  to  be  fired 
by  electricity  was  one  that  deserved  serious  consideration.  He,  Mr. 
Watson,  was  of  the  opinion  that  there  should  be  an  interval  of  20 
minutes  before  men  went  to  the  spot." 

In  the  case  of  a  missed-fire  shot  when  safety  fuse  has 
been  used,  I  think  there  would  be  great  danger  in  going 
back  to  it  in  one  hour's  time.  Such  a  shot,  in  my  opinion, 
should  not  be  approached  under  six  hours  at  least.  I  am 
now  speaking  from  my  own  experience;  when  I  was  a 
collier  in  the  South  Wales  Coal-field,  I  had  several  miss 
shots  by  using  the  ordinary  tape  safety  fuse.  No  miner 
was  allowed  to  return  to  a  missed-fire  shot  during  that 
shift  or  under  a  period  of  12  hours. 

When  going  to  work  next  shift  I  have  found  that 
some  of  these  shots  had  fired,  and  on  inspecting  the  burnt 
fuse  I  noticed  it  contained  knots  or  certain  lengths  without 
the  usual  run  or  core  of  powder.  When  the  fire  reached 
the  knot  or  to  where  the  fuse  had  been  improperly  filled 
with  powder  by  the  manufacturer,  the  tape  or  fuse  con- 
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tinued  smouldering  until  it  was  burnt  through  to  the 
powder  at  the  opposite  side,  so  in  this  way  fire  was  hang- 
ing for  some  time — perhaps  for  hours — before  the  charge 
went  off.  It  is  a  known  fact  that  shots  have  been  hanging 
fire  for  several  hours  before  they  have  gone  off.  In  fact, 
it  is  on  record  where  a  shot  hung  fire  for  48  hours  before 
it  fired. 

In  my  opinion,  if  we  allow  a  person  to  return  to  a 
missed- fire  shot  after  an  elapse  of  one  hour  it  will  be  prac- 
tically equivalent  to  committing  a  crime.  I  would  suggest 
that  six  hours  be  the  fixed  limit,  or  no  limited  time  stipu- 
lated but  left  absolutely  to  the  discretion  of  the  Manager. 
If  we  are  to  err  at  all  let  us  do  it  on  the  safe  side. 

The  rule  was  found  to  vary  in  different  districts  at 
Home ;  it  was  proposed  by  Mr.  McMurtrie  and  seconded  by 
Mr.  Miller  that  this  rule  being  suitable  for  Indian  condi- 
tions should  remain  unaltered,  and  was  carried.  Mr.  Ward 
stated  that  the  time  at  Giridih  was  two  hours  for  fuse  and 
15  minutes  for  battery-fired  shots.  Mr.  Adams  stated  that 
he  would  consider  the  views  expressed  when  dealing  with 
the  rule. 

Rule  go. — Mr.  Mitchell  pointed  out  the  difficulty  in 
fencing  off  a  place  at  short  notice,  but  Mr.  Adams  pointed 
out  the  necessity  and  the  rule  was  left  unaltered. 

Rules  95 — 7. — Mr.  Greenwell  pointed  out  that  in  these 
rules  it  was  not  specified  whether  they  referred  to  the 
Railway  Company's  broad  or  metre  gauge  lines  or  to  the 
colliery  tram  lines.  It  was  pointed  out  by  Mr.  Adams  that 
the  Railway  Company's  lines  are  not  colliery  property  and 
do  not  come  under  the  Mines  Inspector's  jurisdiction. 
The  lines  referred  to  were  those  actually  belonging  to  the 
coal  companies. 

It   was    agreed    to    make   the   following    alterations. 
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Heading  to  be  "  Colliery  Surface  Railways  and  Sidings  ' ' 
in  place  of  "  Surface  Railways  and  Sidings,"  and  the 
words  f '  wagons  or  tubs  "  to  be  substituted  for  the  word 
"  wagon  "  wherever  used. 

Rules  98 — 102. — Dr.  O'Connor  asked  what  was  meant 
by  "  Colliery  Doctor."  After  discussion  it  was  agreed  that 
words  indicating  the  ( '  native  Indian  Colliery  Doctor  ' '  be 
substituted. 

Rule  102. — Dr.  O'Connor  thought  that  the  rule  should 
be  omitted  or  that  if  the  work  were  required,  it  should  be 
paid  for.  He  also  objected  to  <(  when  so  desired  by  the 
Manager." 

Mr.  S.  McMurtrie  suggested  that  while  instruction  in 
"  first  aid  "  amongst  colliery  officials  is  most  desirable,  it 
is  also  a  considerable  and  somewhat  arduous  business,  and 
he  agreed  with  Dr.  O'Connor  that  it  should  in  no  way 
form  part  of  the  duties  of  a  colliery  Doctor. 

On  a  vote  being  taken,  Dr.  O'Connor's  proposal  was 
passed  by  a  small  majority. 

Mr.  Howarth  enquired  who  was  to  enforce  these  rules. 

Mr.  Adams  said  that  under  Section  14  of  the  Indian 
Mines  Act,  the  Manager  would  enforce  them.  At  this, 
Mr.  Howarth  said  he  did  not  think  that  Managers  had  the 
legal  power,  and  Mr.  Adams  agreed  to  enquire  as  to 
this. 

Mr.  Adams  then  thanked  the  members  for  the  kind 
way  in  which  they  had  assisted  him  and  his  colleagues 
in  the  matter  of  these  Special  Rules.  In  regard  to  the 
amendments,  etc.,  carried  that  day  he  was  not  prepared 
to  say  then  that  he  could  accept  them  all,  but  he  assured 
members  that  their  recommendations  would  have  the  most 
careful  attention  at  the  hands  of  the  officers  of  the  Mines 
Department.     He  suggested  that  a  committee  should  be 
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formed,  with  plenary  powers,  to  meet  him  and  his  collea- 
gues with  a  view  to  finally  settling  any  points  in  dispute. 

The  President  then  supported  the  suggestion  that  a 
committee,  which  might  consist  of  not  more  than  five  or 
six  members,  be  formed  to  discuss  these  Special  Rules. 

It  was  proposed  by  Mr.  Pitt  and  seconded  by  Mr, 
Green  well  that  a  committee  be  formed,  and  carried  unani- 
mously. 

It  was  proposed  by  Mr.  McMurtrie  and  seconded  by 
Mr.  Ward  that  the  following  gentlemen,  being  the  Mining 
Engineers  on  the  Council  of  the  Institute,  who  were  pres- 
ent, be  elected  as  members  of  the  committee,  as  it  was 
felt  that  their  acquaintance  with  the  details  of  this  dis- 
cussion might  be  of  use  to  thern.  It  was  seconded  by 
Mr.  Ward  and  carried  unanimously.  The  following  gentle- 
men were  then  elected  to  form  the  committee  : — 

Messrs.  Thos.  Adamson,  R.  G.  M.  Bathgate,  R.  J. 
Browne,  A.  Mackay,  G.  Miller,  and  R.  Mitchell. 

Mr.  A.  Mackay  kindly  consented  to  act  as  Honorary 
Secretary  of  the  Committee. 

Before  the  meeting  was  dissolved,  the  President  pro- 
duced a  copy  of  the  Mines  Settlement  Bill,  which  was,  he 
said,  before  the  Local  Government  and  was  soon  going  to 
be  passed  into  law.  He  asked  the  members  to  send  to 
him  any  remarks  they  had  to  make,  and  he  would  commu- 
nicate with  the  Hon'ble  Mr.  Norman  McL,eod,  who  repre- 
sents the  Mining  Community  on  the  Council. 

With  a  vote  of  thanks  to  the  Chair  and  to  the  Com- 
mittee of  the  Chota  Nagpur  Light  Horse  Club  for  the  use 
of  their  room,  the  meeting  terminated. 


Dishergarh  Meeting, 

Held  on  Monday,   20th  November,    191 1. 

On  the  20th  November  191 1,  an  Ordinary  General 
Meeting  was  held  at  Dishergarh,  combined  with  an  excur- 
sion to  the  Bejdih  Colliery  and  Nos.  9  and  10  Pits, 
Sodepore,  by  the  kind  invitation  of  the  Equitable  Coal 
Co.,  Ld.,  and  the  Bengal  Coal  Co.,  Ld.,  respectively. 

Arrangements  were  made  for  a  Special  Train  leaving 
Asansol  at  7  a.m.  for  the  conveyance  of  members  from 
Calcutta,  Raniganj  and  adjoining  districts.  The  Special 
halted  at  the  Sanctoria-Dishergarh  Sidings  to  take  up 
members  from  the  Jharia  District.  The  members  then 
proceeded  to  the  Collieries  where  they  were  shown  round. 

VISIT   TO   THE   EQUITABLE   COAL   COMPANY'S 
BEJDIH   COLLIERY  SINKING   PITS, 

NOS.     2    AND     3. 

Situation. — Bejdih  is  situated  in  the  Raneegunge 
Coalfield,  about  142  miles  from  Calcutta,  and  3  miles  south 
from  Sitarampur  Station,  E.I.R.,  and  1  mile  east  of  Radha- 
nagar,  B.N  R. 

The  colliery  is  served  by  an  assisted  siding  from  the 
Radhanagar  Sanctoria  Branch,  B.N.R. 

The  area  of  Bejdih  mouza  is  1695  biggahs. 

Development. — Four  pits  have  been  marked  out  for 
the  sinking;  Nos.  1,  2,  3  and  4.  Of  these  No.  1  Pit  has 
been  sunk  to  the  Raghunathbatty  and  Barodhemo  seams 
which  lie  together,  and  has  a  total  thickness  of  about 
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ii*o  feet.  Nos.  2  and  3  Pits  are  in  course  of  sinking  to  the 
Dishergarh  seam.  No.  4  Pit  has  also  been  sunk  to  a  depth 
of  195  feet  and  is  for  the  present  standing. 

No ^  I  Pit. — The  depth  to  the  Raghunathbatty  and 
Barodhemo  seam  is  442  feet  and  total  depth  of  shaft  462 
to  bottom  of  sump.  The  pit  is  fitted  with  Rope  Guides 
and  Cages,  and  arrangements  are  in  hand  for  fitting  the 
brick  heapstead  with  suitable  tipplers. 

No.  2  Pit. — This  pit  was  sunk  to  work  the  top 
seam  and  was  partly  fitted  up  with  Guides  and  Cages.  It 
has  since  been  decided  to  sink  down  to  the  Dishergarh 
seam,  and  this  work  is  now  well  in  hand. 

Sinking  was  resumed  on  1st  May,  191 1,  and  up  to 
15th  November,  1911,  had  reached  a  depth  of  750  feet. 


Monthly  Progress  : 

May  191 1 

June 

July 

August 

September 

October 

November  1st  to  15th 

Total 


Progress  during  rains. 


Ft. 

34 

40"! 

1 

44  [ 

48[ 
49  J 
57 
3i 


303  for  7J  months. 


The  Dishergarh  seam  should  be  struck  at  860  feet. 

Nos.  1  and  2  Pits — Are  each  16  feet  diameter. 

No.  3  Pit. — This  pit  is  1100  feet  to  the  dip  of  Nos.  1 
and  2  Pits  and  is  being  sunk  to  Dishergarh  seam  at  an 
estimated  depth  of  1050  feet. 

The  depth  up  to  15th  November,  191 1,  was  591  feet. 

The  shaft  is  in  shape  elliptical,  measuring  19  feet  9 
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inches  x  15  feet  9  inches,  the  idea  being  to  work  both 
upper  and  lower  seams  by  using  two  Cages  to  the  Disher- 
garh  seam,  and  one  single-balanced  Cage  to  the  upper 
seam. 

Sinking  Progress. — For  the  period  1st  January, 
1911,  to  15th  November,  1911,  is  413  feet,  equal  to  an 
average  of  nearly  40   feet  monthly. 

Sinking  Ropes. — Cradocks'  special  non-twisting 
ropes  are  in  use,  1  inch  diameter. 

Engines  Nos.  1  and  2  Pits — Are  each  fitted  with 
coupled  direct-acting  engines,  cylinders  20  inches,  stroke  3 
feet  6  inches.  Drums  are  9  feet  in  diameter  with  steel 
cleading.  The  makers  are  Andrew,  Barclay  &  Co.,  Kilmar- 
nock, Scotland. 

No.  3  Pit — Has  also  a  pair  of  similar  engines  to 
Nos.  1  and  2  Pits,  but  drums  are  8  feet  in  diameter.  In 
the  event  of  winding  coal  from  the  upper  seam,  these 
engines  will  be  fitted  up  for  the  purpose. 

Permanent  Engines  No.  3  Pit.— These  are  being 
arranged  for,  and  will  be  a  pair  of  26  inches  coupled  direct- 
acting  engines  with  12  feet  cylindrical  drum  wooden  lag- 
gings over  steel  cleading,  steam  brake,  etc. 

Cages. — Holding  two  tubs,  placed  tandem,  will  be 
used. 

Boilers. — At  No.  2  Pit  are  installed  a  range  of  three 
Lancashire  boilers  30  feet  x  7  feet  6  inches  for  a  working 
pressure  of  100  lb.  per  square  inch.  Makers — Tinkers, 
Ltd. 

At  No.  3  Pit — Are  fixed  at  present  two  Lancashire 
boilers  30  feet  x  7  feet  6  inches  for  a  working  pressure  of 
120  lb.  per  square  inch.     Makers — Tinkers,  Ltd. 

A  third  boiler  of  similar  size  and  working  pressure  is 
on  order. 
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Chimneys  at  Nos.  2  and  3  Pits — Are  of  brick, 
hexagonal  in  shape,  and  90  feet  high.  Inside — diameter 
at  7  feet  10  inches,  top — 4  feet  10  inches. 

Headgears  Nos.  1  and  2  Pits — Are  built  up  of 
rolled-steel  beams  and  are  48  feet  high  to  centre  of 
pulleys. 

No.  3  Pit. — Headgear  is  of  heavier  construction  and 
is  50  feet  high  to  centre  of  pulleys.  This  headgear  is 
arranged  for  the  use  of  three  cages  in  one  shaft. 

Air- Compressor. — An  air-compressor  is  on  order 
with  Messrs.  Walker  Brothers,  Wigan,  and  has  a  capacity 
of  2500  cubic  feet  of  free  air  per  minute.  It  is  a  com- 
pound condensing  machine,  two  stage,  with  steam  and  air 
cylinders  as  follows : 

H.P.  Steam  cylinder,  20  inches'  diameter. 
LP.  Ditto  35       „ 

Iy.P.  Air  cylinder         31       ,,  )} 

H.P.       Ditto  20 

Stroke — 3  feet  3  inches. 

Electric  Plant. — An  installation  for  pumping  and 
hauling  is  under  consideration,  and  will  probably  be  in- 
stalled during  19 12. 

Water  No,  1  Shaft. — One  16  inches  x  10  inches  x 
7  inches  Worthington  Duplex  ram  pump  is  fitted  up  near 
the  shaft  bottom  and  deals  with  the  water  made  in  the 
Raghunathbatty  seam.  The  pump  works  about  18  hours 
per  day. 

No.  2  Shaft — Water  is  dealt  with  by  winding  only. 

No.  3  Shaft. — A  lodgment  is  made  in  a  thin  coal 
seam  at  100  feet  depth,  and  a  10  inches  x  5  inches  Tangye 
ram  pump  deals  with  the  water  made  at  that  point.  The 
Pump  Khalassie  passes  down  and  up  the  shaft  by  means 
of  a  ladder  fixed  on  the  dip  side  of  shaft. 
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VISIT  TO   THE   BENGAL   COAL   Co.'s   No.   9 
AND   10  PITS,   SODEPORE. 

No.  9  and  10  Pits  (sinking)  are  situated  in  the  Western 
end  of  the  Ranigunge  Coalfield  about  142  miles  from 
Calcutta. 

They  are  to  the  dip  of  the  Bengal  Coal  Co.'s  existing 
Sodepore  and  Seetulpore  collieries,  but  will  not  be  con- 
nected with  them. 

The  seam  they  will  work  will  be  the  Deshergarh  seam, 
which  should  be  struck  at  850  ft. 

The  two  shafts  are  set  120  ft.  apart — rise  and  dip. 
No.  9,  the  rise  shaft,  being  16  ft.  in  diameter,  No.  10,  the 
dip  shaft,  being  15  ft.  in  diameter. 

No.  9  shaft  will  be  fitted  with  tandem  cages.  No.  10 
with  single  cages. 

Work  was  started  in  December,  1909,  but  the  first 
year  was  occupied  in  erecting  the  main  engines  and  head- 
gear, sinking  to  stone  head  and  walling. 

In  each  pit,  in  addition  to  the  main  engine,  an  aux- 
iliary engine  has  been  erected,  the  intention  being,  if 
necessary,  to  wind  water  solely  with  one  engine. 

A  sinking  frame  and  guides,  which  will  be  referred  to 
later,  enable  two  engines  to  run  at  each  shaft. 

No.  9  Pit. 

The  walling  is  84  ft.  6  ins.,  of  Messrs.  Burn  &  Co.'s 
Durgapur  bricks,  and  seated  on  a  cast-iron  crib. 

The  main  engine  has  26  ins.  cylinders  by  48  ins.  stroke, 
and  is  by  Messrs.  Bradley  and  Croven,  direct  coupled  with 
a  12- ft.  drum  and  a  steam  brake. 

The  auxiliary  engine  is  a  14  ins.   x  36  ins. 

The  headgear  is  45  ft.  to  pulley  centres. 

Sinking  in  this  pit  was  re-started  on  March  15th,  1911. 
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Ft. 
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March  15th  to 

31st  .. 

30 

O 

April 

. . 

68 

0 

May 

65 

6 

June 

38 

61 

3  fRain  rather  heavy. 

July      .. 

4i 

August    . . 

•  • 

33 

6J 
"l  Stopped  for  connec- 

September 

10 

3  i      tion  in  Raghu- 

October  . . 

3 

0  j      nathbatty  seam 
j      to  No.  10. 

Depth  on  October  31st,  401  ft. 

At  380  ft.  deep,  the  Raghunathbatty  and  Burra 
Dhemoa  seams  were  struck  together  and  with  a  total 
thickness  of  4  ft.  6  ins.  only.  Sinking  was  stopped  and  a 
connection  made  to  No.  10  pit  in  that  seam. 

So  far  the  main  engine  has  not  been  used  at  this  pit. 

No.  10  Pit. 

Main  engine — 24  ins.  cylinders  x  54  ins.  stroke  direct 
coupled,  13  ft.  drum. 

Auxiliary  engine — 10  ins.  x  20  ins.  geared. 

Headgear — 41  ft. 

The  walling  is  113  ft.  6  ins.  long,  of  Messrs.  Burn 
&  Co.'s  bricks,  and  seated  on  a  cast-iron  crib. 

Sinking  was  re-started  on  January  15th,  191 1. 

Progress. 


January  15th  to  31st 

February 

March 

April 


Ft.  Ins. 
27      9 

39  3 
47     o 

40  o 


1912.J  DISHERGARH   MEETING.  253 

At  295  ft.  a  gallery  was  driven  40  ft.  into  the  stone, 
a  water  ring  made  and  surface  water  trapped  and  dealt 
with  by  a  12  ft.  x  6  ins.  pump  seated  in  the  lodgment. 

Sinking  was  also  suspended  for  placing  of  the  sinking 

scaffold,  etc. 

Ft.  Ins. 

May      . .  . .     15     o~\  Making  lodgment  and 

June     . . 


July     .. 

August 
September 


19     6  h     placing  pump  scaf- 
3     9  J      fold  and  rope. 


47     3 
47     o 


At  403  ft.  the  Raghunathbatty  seam  was  met,  a  con- 
nection made  to  No.  9  Pit  and  a  lodgment  on  the  dip  side 
made. 

Depth  on  October  31st,  441  ft. 

Sinking  Frames  and  Guide  Ropes* 

These  were  adapted  from  the  D  Pit  Installation  of 
the  E.  I.  Ry.  collieries,  Giridih,  which,  through  the  courtesy 
of  Mr.  A.  B.  Miller,  Director  of  the  East  India  Railway, 
and  Mr.  T.  H.  Ward,  the  Colliery  Superintendent,  our 
Manager  was  allowed  to  inspect. 

A  built-up  wrought-iron  frame,  having  two  compart- 
ments, is  suspended  by  four  ropes,  hold  on  winches  for 
raising  or  lowering. 

Riders  on  the  winding  ropes  enable  the  four  suspend- 
ing ropes  to  be  used  as  guides  for  the  two  sinking  buckets. 

The  frame  is  kept  40  to  50  ft.  above  the  bottom  of 
the  shaft. 

On  the  bucket  reaching  the  frame,  the  rider  remains 
on  the  scaffold  and  the  bucket  goes  through  its  compart- 
ment to  the  bottom  of  the  shaft. 

The  model  in  view  may  make  the  matter  clear. 
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The  arrangement  obviates  the  necessity  of  using 
locked-coil,  or  non- twisting  sinking  ropes,  and  enables 
two  buckets  to  work  in  the  shaft. 

Arrangements  for  dealing  with  "Water, 

A  12  by  6  pump  is  seated  in  a  lodgment  at  295  ft.  in 
No.  10  shaft. 

This  will  now  only  deal  with  surface  water  in  the  rains. 

A  connection  has  been  made  between  the  two  shafts 
in  the  Raghunathbatty  seam  at  403  ft.,  water  rings  made 
and  a  lodgment  made  in  the  coal. 

A  16  by  7  ft.  Duplex  Worthington  (centre-packed  ram 
type)  is  seated  here  and  takes  the  water  from  both  shafts 
above  the  400  ft.  level. 

Below  this,  the  auxiliary  engines  will  wind  water. 

Three  pumps  are  kept  for  emergencies — two  being 
Cameron  Sinking  pumps  7  ins.  ram,  18  ins.  cylinder  and 
16  ins.  stroke;  and  the  third  a  12  ins.  by  6  ins.  sinking 
Tangye  pump. 

Pumping  is  done  by  compressed  air  in  place  of  steam. 

The  compressor  at  present  working  has  a  Walker  air 
cylinder  16  ins.  in  diameter  by  36  ins.  driven  by  horizon- 
tal engine  with  a  single  18  ins.  steam  cylinder. 

A  Koster  two-stage  compressor  by  Messrs.  Bailey 
and  Co.,  air  cyls.  17!  ins.  by  15 J  ins.  by  15  ins.  stroke,  is 
in  readiness.     It  will  be  belt  driven  by  a  vertical  engine. 

HeapsteacL 
This  has  been  placed  high — 28   ft.   over   siding   rail 
level,  in  order  to  screen  into  three  sizes  and  stock  rubble 
and  dust  in  bunkers. 

Boilers. 
Two  Lancashire  Boilers  30  ft.  by  7  ft.  6  ins.,  working 
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at  120  lb.  pressure  per  sqr.  inch,  are  provided,  and  a  third 
will  be  seated  later. 

The  members  then  assembled  at  the  Lecture  Room  at 
Dishergarh  where  they  sat  for  lunch. 

Messrs.  G.  F.  Adams,  T.  Adamson,  P.  H.  Ashcroft, 
R.  P.  Ashton,  W.  H.  Bates,  A.  Barnett,  E.  S.  Bennertz, 
D.  Blair,  P.  Briihl,  H.  M.  Bull,  F.  I,.  Cork,  Geo.  Crawford, 
C.  J.  E.  David,  J.  C.  Davies,  F.  Dufton,  W.  H.  Everett, 
G.  Fairhurst,  B.  S.  Field,  E.  Flewker,  C.  A.  Forbes,  W. 
Forster,  Glen  George,  E.  Gould,  W.  J.  Greener,  H.  H. 
Hayden,  R.  Heron,  A.  H.  Higby,  W.  Howarth,  J.  S. 
Hunter,  S.  Kirk,  C.  Eea,  G.  C.  Eeach,  W.  A.  Eee,  C.  J.  G. 
Eoveband,  J.  J.  Marshall,  W.  Martin,  J.  G.  Maughan,  J. 
V.  Maughan,  C.  H.  McCale,  S.  McMurtrie,  G.  Miller,  G. 
K.  Mitchell,  R.  Mitchell,  T.  Morrison,  C.  Nairne,  F.  Owen, 
Dr.  O'Connor,  J.  A.  Oliver,  R.  Purdy,  W.  J.  Rees,  H.  H. 
Reynolds,  E.  H.  Roberton,  F.  Robinson,  A.  T.  Rose,  W. 
Simmons,  R.  R.  Simpson,  A.  S.  Thomson,  D.  Thomson, 
H.  T.  Thomson,  C.  H.  R.  Thorn,  H.  E-  Trotman,  J.  B. 
Wardlaw,  G.  C.  Webster. 

After  tiffin  at  2.30  p.m.,  the  President  (Mr.  R.  P. 
Ashton)  opened  the  meeting,  which  was  held  at  the  Disher- 
garh Club,  by  reading  the  minutes  of  the  last  General 
Meeting  held  at  Asansol,  which-  were  confirmed.  The 
President  then  asked  Mr.  Adams  what  occurred  subse- 
quently to  that  meeting  and  what  action  was  taken. 

Mr.  Adams  said  that  the  committee,  which  was  formed 
at  the  last  General  Meeting,  and  he  and  his  colleagues  had 
duly  met  and  the  Draft  Special  Rules  had  been  signed. 
On  Wednesday,  the  22nd  instant,  he  was  to  have  an  inter- 
view with  the  Secretary  to  the  Government  of  Bengal, 
Judicial  Department,  and  would  ask  him  to  make  a 
vernacular   translation   of   the   Draft   Rules.     He   would 
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then  circulate  them,  and,  he  hoped,  this  would  not  take 
many  weeks. 

President :  Now  I  shall  ask  Mr.  McMurtrie  to   read 
the  paper  which  has  been  circulated  amongst  us. 


Underground  Methods  in  Indian  Mining. 

BY 

S.   McMurtrie. 

It  is  believed  that  this  contribution  will  be  received 
with  an  open  mind,  even  by  those  who  may  be  disposed 
to  differ  from  the  opinions  herein  expressed;  a  large  part 
of  it  is  original  in  substance  and  theory,  and  the  other  is 
a  record  of  what  is  believed  to  be  good  practice  at  the 
present  time.  Taken  in  detail  many  of  the  suggestions 
may  appear  commonplace,  but  it  is  intended  to  describe 
one  or  two  systems  of  work,  and  the  omission  of  some  of 
the  smaller  matters  appertaining  to  them,  even  though 
such  matters  might  be  very  obvious,  would  render  the  des- 
cription incomplete;  such  details  combined  have  an  im- 
portant bearing  on  the  whole.  It  is  only  reasonable  to 
suppose  that  among  all  the  mining  engineers  who  have 
devoted  their  time  to  Bengal  seams  many  must  have 
formed  ideas  as  good  or  better  than  are  here  expressed, 
and  doubtless  some  will  be  forthcoming  for  the  benefit  of 
members  of  this  Institute  at  the  present  time,  but  prob- 
ably in  many  cases  they  have  not  been  recorded,  and 
there  are  many  men  who  have  known  most  excellent 
methods  of  work  but  have  been  unable  to  practise  them. 
This  may  be  because  the  coal  owners,  unable  to  see  the 

Note. — As  all  the  readers  of  this  paper  may  not  be  familiar  with  the  Indian 
Vernacular,  it  is  necessary  to  explain  that  "area"  is  a  step  or  cut,  "  kamin  " 
a  woman,  "  seni "  a  bailing  tin  with  ropes  attached,  by  which  water  is  scooped 
out  by  two  persons,  and  "  band  "  a  dam  one  or  two  feet  high. 
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greater  profit  derivable  from  them,  have  also  not  seen  fit 
to  provide  the  necessary  capital,  or  because  native  pre- 
judices have  been  too  strong,  or  because  the  abnormal 
amount  of  care  required  for  such  petty  purposes  as  check- 
ing the  amount  of  output  at  each  incline  in  this  country, 
has  barred  progress  even  in  this  most  important  direction  ,- 
for  any  radical  changes  of  underground  work  exact  the 
most  laborious  effort  from  the  European  staff ;  be  this  as 
it  may,  it  is  likely  that  a  more  regular  system  of  coal  cut- 
ting such  as  is  here  set  forth  is  not  unfeasible,  and  the 
intent  of  this  paper  is  practical.  It  would,  for  instance, 
be  an  excellent  thing,  and  probably  a  profitable  one,  to 
put  a  separate  tram  line  into  every  working  place  so 
that  all  tubs  might  be  taken  to  the  surface  immediately 
after  loading,  instead  of  waiting  for  others  to  finish,  or 
again  to  drive  all  galleries  to  the  rise  instead  of  to  the  dip, 
whereby  bailing  coolies  might  be  dispensed  with,  but  in 
spite  of  their  manifest  advantages  these  things  are  not 
recommended  here  because  in  the  present  conditions  of 
labour  the  task  of  introducing  such  changes  would  be  too 
great;  something  more  gradual  is  required,  and,  although 
many  may  have  introduced  such  improvements,  it  is  with 
this  object  in  mind  that  the  following  has  been  written. 
The  remarks  on  older  methods  have  been  introduced  so 
that  by  comparison  the  advantages  of  the  different 
methods  here  advocated  may  be  more  clearly  seen.  These 
older  methods  are  not  to  be  despised ;  they  are  used  by 
many  who  do  not  like  them  and  who  would  never  think 
of  using  them  with  white  labour,  but  who  in  this  country 
are  often  hampered  not  only  by  the  ignorance  of  the 
natives  but  also  by  the  fact  that  quick  profits  are  regarded 
as  a  necessity,  and  expenditure  even  on  rails  and  tubs  too 
often  withheld. 
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Although  it  is  believed  that  coal  was  mined  in  Italy 
as  early  as  the  year  350  B.C.  for  the  purposes  of  smiths 
in  that  country  and  in  Greece,  it  may  be  taken  that 
European  mining  of  coal  practically  commenced  at  the 
end  of  the  twelfth  century  in  Britain  and  Belgium,  so  that 
seven  hundred  years  have  been  required  to  attain  to  pres- 
ent conditions,  which  seems  slow  progress,  but  since  the 
earlier  part  of  the  nineteenth  century  very  great  strides 
have  been  made,  and  a  high  state  of  efficiency  has  now  been 
reached,  the  result  of  the  experiences  of  successive  genera- 
tions accumulating,  so  that  the  mining  official  of  to-day 
is  far  more  advanced  in  technical  knowledge  than  were 
such  men  as  Dud  Dudley,  the  Buddies  and  Sir  Warrington 
Smyth,  all  of  them  shining  lights  of  the  coal  industry  in 
their  days.  Moreover  the  commercial  advent  of  the  steam 
engine  nearly  one  hundred  years  ago  gave  an  enormous 
stimulus  to  the  coal  trade,  an  obvious  result  if  it  be  borne 
in  mind  that  power  is  the  great  feature  of  all  manufacture 
and  locomotion,  for  previously  the  use  of  coal  had  been 
limited  to  such  purposes  as  lime  burning  and  the  smelting 
of  the  metals — its  use  for  the  domestic  purposes  of  a  small 
population  may  be  disregarded. 

The  history  of  Indian  mining  is  much  shorter  and  the 
conditions  are  still  very  primitive,  for  although  in  some  of 
the  mines  we  find  the  application  of  screening  machinery, 
electricity,  compressed  air  and  even  coal  cutters,  yet  the 
outputs  from  individual  collieries  are  still  so  small  as  to 
hamper  the  extensive  adoption  of  methods  which  might 
otherwise  be  much  more  advantageous.  In  spite  of  the 
inferiority  of  Indian  labour  the  progress  of  Indian  mining 
must  be  infinitely  faster  than  European  has  been,  for  the 
experiences  of  the  past  generations  and  the  presence  of  the 
steam-engine   are    advantages  which   will  not  be  thrown 
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away  by  the  Indian  mining  engineer,  who  will  improve 
his  mechanical  contrivances,  his  methods  of  coal-cutting 
and  his  underground  traffic.  It  is  with  the  two  latter  of 
these  that  we  are  at  present  concerned. 

In  this  country,  having  regard  to  the  great  thickness 
of  the  seams,  the  incapacity  of  the  native  for  such  two- 
fold duties  as  coal-cutting  and  timbering,  the  hardness  of 
roof  and  floor,  unlikelihood  of  creep,  and  above  all  the 
small  proportion  which  stowing  material  in  a  seam  bears 
to  the  amount  of  mineral  extracted,  it  seems  that  pillar 
and  stall  will  continue  to  be  generally  the  best  system. 
Large  outputs  can  only  be  obtained  from  very  wide  areas 
or  by  working  the  whole  and  broken  simultaneously,  but 
by  good  organization  of  staff  and  traffic  and  attention  to 
the  details  of  coal-cutting  something  may  be  done  towards 
increasing  the  output  and  the  percentage  of  large  coal 
while  the  pillars  are  yet  being  formed. 

Present  system  as  generally  practised  in  India. 

Thick  seams  with  regular  cleat  and  good  sandstone 
roof  being  of  frequent  occurrence,  an  example  of  such  is 
taken.  Let  it  be  supposed  that  in  a  seam  with  a  gradient 
of  one  in  five  between  roof  and  floor,  both  good,  there  are 
twenty-five  feet  of  coal,  including  bands  of  stone  four  in 
number  and  each  about  six  inches  thick.  Now  as  regards 
the  coal  extraction  from  the  galleries  and  levels  the  system 
shown  in  Plate  3  has  been  commonly  adopted.  The 
development  has  been  hastened  by  driving  levels  as  mains, 
size  about  six  feet  high  and  four  feet  wide,  these  having 
been  paid  for  at  a  rate  of  about  twelve  annas  per  foot, 
and  in  such  levels  the  height  and  width  have  been  after- 
wards increased  to  about  thirteen  and  fourteen  feet  res- 
pectively and  driven  as  far  as  possible  on  each  side  of  an 
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incline  proceeding  to  the  full  dip  of  the  seam.  Their 
length  would  have  been  limited  by  the  boundary  of  the 
collier}'  property  or  by  the  workings  of  an  adjacent  incline 
and  might  have  been  five  or  six  hundred  feet  in  length. 
When  a  demand  for  coke,  rubble  or  dust  might  have 
existed  in  the  coal  market,  all  the  slack  might  have  been 
raised,  but  more  often  a  large  amount  of  it  has  been  left 
in  the  mine  and  accumulated,  while  every  effort  was  made 
to  raise  as  much  steam  coal  as  possible.  The  tram  line 
levels  are  driven  somewhat  arbitrarily  and  not  many 
simultaneously,  but  perhaps  every  third  level  on  each  side 
of  the  incline  might  be  equipped  with  rails ;  the  intention 
is  to  drive  them  water  level,  but  often  their  direction  is 
set  by  the  surveyor  according  to  his  own  ideas  of  water 
level  and  with  the  intention  too  of  keeping  them  straight, 
with  the  result  that  they  often  diverge  slightly  from  the 
water  level  course  and  the  "seni"  is  much  in  requisition 
to  get  over  the  difficulty,  but  often  the  rails  would  be 
diverted  through  a  gallery  into  the  next  level  above.  As 
regards  the  galleries,  these  have  been  driven  to  the  full 
dip  and  the  intermediate  levels  joined  to  them  at  right 
angles.  The  methods  of  hewing  coal  is  somewhat  irregular 
and  miners  are  placed  in  any  and  every  possible  place 
near  or  far  from  the  rails,  where  perhaps  on  a  double  line 
extended  all  the  way  from  the  incline  itself  fifty  or  sixty 
tubs  might  be  standing  for  the  accommodation  of  twenty 
or  thirty  miners  and  a  few  dust  women.  Faults  would 
sometimes  stop  the  workings,  but  a  three-foot  downthrow 
or  upthrow  would  not  make  much  difference  at  first, 
although  when  the  coal  had  been  mostly  worked  out  from 
the  vicinity  of  the  rails  such  a  fault  would  often  lead  to 
the  abandonment  of  a  certain  amount,  and  it  is  common 
practice  to  leave  the  roof  coal  up  if  a  fault  be  expected . 
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In  cutting  at  the  face  much  slack  is  produced  not  only  on 
account  of  the  chipping  process  in  the  galleries  but  also 
because  of  the  same  chipping  applied  on  a  large  number 
of  small  "areas,"  whereas  the  use  of  hammer  wedge  and 
crowbar  on  a  larger  "area"  might  have  resulted  in  much 
better  coal.  From  time  to  time  under  these  circumstances 
the  output  would  increase  or  decrease  somewhat  accord- 
ing to  the  condition  the  mine  might  be  in.  After  the 
coal  has  been  exhausted  from  the  neighbouring  places  of 
the  level  that  in  the  level  itself  is  cut,  commencing  from 
the  inside  and  proceeding  outwards  to  the  inclines;  here 
the  parting  has  to  be  removed  and  the  floor  coal  of  the 
incline  cut,  an  awkward  process,  not  always  accomplished 
as  is  evident  from  the  somewhat  undulating  appearance 
of  the  rails.  There  would  be  several  picks  at  work  near 
one  another  in  the  level  for  they  are  somewhat  crowded, 
and  the  carriers  on  the  inbye  side,  several  in  number f 
have  to  carry  past  those  on  the  outbye  side  who  make 
much  slack  in  chipping  a  rising  path  for  them  on  one  side 
of  the  "area";  the  water  too  often  accumulates  behind 
the  "  area"  and  incurs  great  expense  and  difficulty. 

Suggested  Improvements. 

Now  this  practice  was  almost  universal  in  the  past 
but  nowadays  there  are  many  of  the  larger  mines  where 
the  coal  is  cut  on  a  much  improved  system  and  no  slack 
accumulates,  yet  probably  there  are  many  where  these 
defects  continue  or  where  there  is  room  for  much  improve- 
ment. It  is  to  some  of  these  improvements  that  atten- 
tion may  now  be  drawn. 

As  regards  the  size  of  pillars  most  people  are  agreed 
that  it  should  exceed  sixty  or  seventy  feet  square  if  only 
the   pillar   could   be  formed   fast  enough  so  that  a  fair 
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output  might  be  maintained  in  the  meantime ;  the  larger 
sized  pillars  are  more  satisfactory  for  the  subsequent  opera- 
tion of  pillar-cutting,  and  in  the  process  of  working  the 
whole  there  would  be  less  likelihood  of  the  sides  becoming 
loose  and  falling  upon  the  workmen.  There  is  however  a 
serious  obstacle  in  the  way  of  their  adoption  in  India,  and 
this  is  due  to  the  fact  that  the  miner  has  a  strong  objec- 
tion to  driving  his  gallery  uphill.  With  his  method  of 
cutting  it  is  a  little  more  difficult  for  him ,  although  if  he 
adopted  a  more  scientific  method  it  would  be  easier,  and 
it  is  not  easy  to  persuade  the  working  classes  of  hot  coun 
tries  to  overcome  difficulties.  Then  when  driving  down- 
hill there  is  a  limit  to  the  distance  which  can  be  driven 
if  water  accumulate  at  the  rate  of  even  three  or  four  hun- 
dred gallons  daily,  and  in  such  circumstances  the  unjoined 
gallery  would  probably  have  to  stop  at  a  distance  of 
seventy  or  eighty  feet.  There  is  however  the  alternative 
of  using  a  hand  pump  (costing  about  Rs.  55)  in  each 
gallery,  and  although  this  would  enable  each  cooly  to  do 
much  more  work,  yet  even  then  the  development  of  the 
mine  would  be  hampered,  but  certainly  not  to  the  same 
extent;  probably  also  many  colliery  companies  would 
object  to  supply  twenty  or  thirty  of  such  pumps  for  each 
incline,  so  that  at  present  some  but  not  much  improve- 
ment may  be  looked  for  in  the  size  of  pillars,  and  in  the 
example  here  shown  (Plate  4)  seventy  feet  centre  to  centre 
has  been  assumed,  although  even  if  it  were  less  it  would 
not  interfere  with  other  improvements  hereafter  suggested. 
The  levels  should  be  driven  out  from  the  main  dip  imme- 
diately the  latter  has  proceeded  far  enough,  and  similarly 
with  the  galleries  driven  from  the  levels.  What  the  size 
of  roads  should  be  depends  on  experienced  opinion,  but 
here  it  is  recommended  that  the  main  dip  and  also  the 


264      TRANS.    MINING    &   GEOL.   INST.    OF   INDIA.     [Vol.  VI, 

tram  line  levels  be  driven  twelve  feet  high  and  twelve  feet 
wide,  but  that  all  the  galleries  and  intermediate  levels  be 
ten  feet  wide  and  seven  feet  high,  which  last  height  is  just 
sufficient  for  a  "kamin"  to  carry  a  basket  on  her  head. 
A  coal  "band"  must  of  course  be  left  at  the  mouth  of 
each  gallery  to  prevent  water  from  flowing  into  it — it  re- 
ceives more  than  enough  by  percolation.  It  is  best  to  lay 
out  every  tram  line  level  with  a  curve,  because  the  tubs 
are  then  less  likely  to  be  derailed  when  the  empty  set 
comes  in,  moreover  the  wear  on  the  forty  feet  of  rope  next 
the  capping  will  be  appreciably  less  under  these  circum- 
stances, the  rope  getting  a  smaller  angle  of  bend  on  each 
side  roller.  A  suitable  curve  may  be  obtained  by  giving 
an  angle  of  thirty  degrees  with  the  dip  for  a  distance  of 
twenty-two  feet,  another  bend  of  thirty  degrees  for  a  dis- 
tance of  twenty  feet,  and  then  giving  the  magnetic  or  fast 
needle  permanent  bearing  of  water  level  course.  Water 
will  not  run  uphill  so  it  is  important  to  drive  galleries  ab, 
b,  c,  Plate  4,  quickly.  These  therefore  should  be  driven 
as  mains  six  feet  height  and  six  feet  wide,  a  suitable  size 
for  main  drivings  in  all  cases.  Until  this  be  done  bailing 
must  be  employed  and  a  little  difficulty  will  be  experi- 
enced.    It  is  not  insuperable. 

The  tram  line  levels  are  enlarged  to  their  appointed 
size  as  follows : — first  the  side  coal  is  cut  for  a  short  dis- 
tance ahead  for  the  floor  coal,  making  the  he'ght  six  feet 
and  width  twelve,  thereafter  the  floor  coal  should  be  cut 
in  two  "areas,"  each  three  feet  thick.  In  this  way  the 
level  attains  its  full  size,  while  the  narrow  heading  is  main- 
tained twenty  feet  ahead.  The  "kamins"  cannot  carry 
coal  on  their  heads  down  a  step  of  three  feet,  and  it  is 
usual  for  the  miners  working  the  floor  coal  to  'eave  a  piece 
about  two  feet  wide  as  a  sloping  path  for  them,  but  this  is 
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not  the  best  method,  because  new  pathways  have  con- 
stantly to  be  made,  and  this  involves  so  much  chipping 
that  a  large  amount  of  extra  slack  is  made  by  the  time 
the  level  has  reached  its  destination.     It  is  far  better  to 
extend    the    "area"    fully   across   the    road  and  provide 
wooden  planks  twelve  inches  wide  and  fourteen  feet  long 
as  a  path  for  the  carriers.     These  planks  receive  so  little 
wear  and  tear  that  they  may  be  expected  to  pay  for  them- 
selves over  and  over  again  before  they  are  worn  out — 
their  cost   (about  Rs.  5-8  each)   will  be  covered  by  the 
amount  of  slack  they  save.     In  Indian  mining  everything 
possible  should  be  done  to  reduce  the  percentage  of  slack, 
because  the  market  is  for  steam  coal,  not  gas  or  coke- 
making  coal.      It  must  be  remembered  also  that  Indian 
steam  coals  are  chiefly  for  export  and  for  use  on  railways, 
and  it  is  obvious  to  all  that  for  export  purposes  a  large 
sized  coal  has  a  very  great  advantage,  in  fact  the  physical 
condition  is  as  important  as  a  good  analysis  or  cleanliness, 
and  many  are  inclined  to  overlook  the  fact  that  railway 
companies  require  to  stack  coal,  and  naturally,  it  should 
be  in  larger  blocks  for  such  purpose,  no  matter  how  they 
may    actually    require   it    on   the   locomotives.      Colliery 
owners  are  therefore  required  to  do  something  more  than 
merely  provide  coal  free  from  slack.     As  the  levels  proceed 
inwards  the  dip  galleries,  at  distances  seventy  feet  apart, 
should,  as  already  explained,  be  commenced  immediately 
after  the  first  layer  of  floor  coal  has  been  cut  and  before 
the  outside  "area  "  on  the  level  reach  the  appointed  spot, 
in  fact  the  outside  "area"  should  perhaps  be  kept  back 
until  the  dip  gallery  has  proceeded  a  distance  of  ten  or 
more  feet.     A  certain  amount  of  coal  must  be  cut  at  the 
commencement   to    accommodate   the   carrier,  but  after- 
wards the  standard  height  of  seven  feet  should  be  strictly 
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maintained.  When  the  dip  gallery  has  reached  a  distance 
of  eighty  feet  the  intermediate  level,  if  behindhand,  should 
be  formed  by  driving  right  and  left  at  distance  seventy 
feet,  still  maintaining  the  dimensions  seven  feet  and  ten 
feet,  but  one  extra  miner  should  be  placed  in  each  new 
level  which  has  another  coming  to  meet  it  from  the  next 
gallery,  and  the  dip  gallery  itself  should  proceed  down- 
wards to  the  new  tram  line  level  with  all  speed,  for  if  it 
gets  there  first  it  will  not  only  save  seven  and  a  half  rupees' 
cost  of  main  driving  and  give  half  a  week's  extra  progress, 
but  it  will  very  greatly  hasten  the  formation  of  the  tram 
level  by  affording  facilities  for  side  coal  cutting. 

All  the  water  that  is  bailed  from  the  galleries  should 
be  co  lee  ted  in  a  sump  say  fifty  feet  by  ten  feet  by  six  feet 
deep  in  the  lower  workings,  but  a  certain  amount  may  find 
its  way  to  the  bottom  of  the  haulage  incline  or  main  dip, 
where  also  water  will  find  its  way  by  percolation,  and  for 
this  reason  this,  of  all  the  roads,  is  the  most  difficult  to 
drive,  though  steady  progress  may  be  made  there  by  the 
exercise  of  care  and  skill.  In  the  first  case  the  tram  rails, 
a  single  line,  not  a  double  one,  should  be  extended  right 
down  to  the  bottom,  and  a  crossing  or,  as  it  should  more 
correctly  be  termed,  a  parting  laid  with  a  siding  into  the 
tram  line  level  nearest  the  face  For  reasons  of  safety  it 
is  undesirable  to  stand  a  set  of  tubs  on  the  incline,  and 
therefore  this  line  in  the  lower  level,  as  yet  driven  a  short 
distance,  must  hold  enough  tubs  to  accommodate  the 
miners  working  at  the  face  of  the  dip  and  the  bottom 
levels — its  length  should  therefore  be  made  accordingly. 
Lest  a  set  of  runaway  tubs  should  endanger  the  persons  in 
the  face  of  the  dip  itself,  buffers  should  be  placed  imme- 
diately below  the  lowest  parting;  they  might  be  rigid, 
but  they  have  to  be  often  moved  further  down,  and  if 
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rigid  would  have  to  be  of  very  substantial  construction. 
A  very  simple  form  of  buffer  might  be  made  of  two  old 
tree  trunks  joined  by  a  piece  of  wire  rope:  these  are  laid 
as  in  Figure  i,  Plate  5.  The  joining  rope  should  be  about 
eighteen  inches  above  the  floor,  and  should  the  tubs  get 
free  and  run  straight  they  would  meet  the  wire  rope  and 
draw  the  upper  ends  of  the  tree  trunks  together,  jamming 
the  tubs  between  them :  the  effect  would  be  a  shock  less 
than  would  be  endured  by  rigid  buffers,  and  thus  there 
would  be  greater  safety  for  persons  and  less  damage  to 
the  tubs;  there  is  further  the  advantage  that  the  buffer 
can  be  removed  to  a  lower  position  without  delay,  and 
also  that  the  road  is  free  of  any  large  obstruction.  The 
presence  of  a  large  buffer  right  across  the  road  or  nearly 
across  it  is  a  great  disadvantage.  It  is  difficult  to  des- 
cribe the  reason,  but  in  practice  it  certainly  exists. 

The  driving  of  the  main  headings  should  be  system- 
atic. Each  of  these  is  merely  a  means  to  an  end  and  is 
useless  except  for  the  purpose  of  providing  a  free  side  for 
coal  cutting  and  obtaining  greater  progress  in  the  main 
dip  and  tram  line  levels,  or  more  rarely,  for  providing  a 
water  or  airway.  As  a  water-way  it  should  be  regularly 
adopted  at  ab,  be  (Plate  4),  to  which  reference  has 
already  been  made,  but  for  most  purposes  no  attempt 
should  be  made  to  drive  it  for  long  distances  ahead  of  the 
side  coal.  Ten  feet  minimum  beyond  this  and  say  thirty 
feet  maximum  will  be  suitable,  and  the  miners  will  then 
be  always  working  in  a  fairly  cool  place,  and  will  not  have 
to  carry  their  coal  in  a  low  road  for  a  considerable  dis- 
tance. If  they  do,  they  are  performing  arduous  work  and 
the  weekly  pay  is  unnecessarily  increased.  Take  the  case 
of  two  mains,  an  east  and  a  west ; — each  can  make  twenty 
feet  progress  per  week,  while  the  floor  coal  and  the  side 
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coal  can  be  cut  at  the  rate  of  ten  feet  per  week.  If  they 
be  kept  going  simultaneously  each  soon  outdistances  the 
floor  coal  and  side  coal.  This  leads  to  deficient  ventila- 
tion, which  causes  heat,  and,  in  a  fiery  mine,  is  a  source 
of  danger.  The  cost  of  the  two  is  @  -/I2/"  Per  f°ot> 
Rs.  30  per  week.  If  however  only  one  set  of  main 
drivers  be  employed  and  work  in  the  east  side  one  week 
and  in  the  west  side  the  next,  the  total  cost  will  be 
Rs.  15  per  week  while  the  extra  progress  derived  from 
main  driving  remains  the  same.  In  the  main  dip  it  is  ev^j^ 
more  important  to  limit  the  speed  of  the  main  in  order 
to  deal  more  easily  with  the  water  which  percolates  there. 
The  floor  and  side  coal-cutting  in  the  incline  is 
somewhat  important.  The  width  of  the  road  must  first 
be  increased  to  twelve  feet,  and  thereafter  the  floor  coal 
cut  downhill  in  one  large  "area,"  six  feet  high.  The 
trouble  occasioned  by  the  water  is  much  obviated  in  this 
way.  Most  of  the  incline  water  will  be  accumulated  in 
the  sump  in  the  lower  workings,  but  the  smaller  quantity 
which  finds  its  way  into  the  bottom  of  the  incline  will  be 
raised  by  a  smaller  steam  pump  to  a  larger.  If  the  main 
be  driven  at  one  time,  and  the  enlargement  at  another, 
the  suction  of  the  smaller  pump  can  be  also  moved  alter- 
nately into  the  end  of  the  main  itself  and  the  floor  of  the 
six-foot  "area."  No  uncut  coal  should  be  left  as  a  path- 
way for  the  miners  working  beyond  the  water;  if  a  path 
is  required  it  should  take  the  form  of  a  sloping  plank 
twelve  inches  wide  and  as  long  as  possible,  as  in  the  case 
of  the  levels. 

Systematic  cutting  of  floor  coal. 

The  smallest  details  of  coal-cutting  will  hereafter  be 
described  as  being  worth  much  attention,  but  the  first 
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consideration  is  a  system  of  regulating  it  in  its  entirety  in 
the  various  galleries.  This  is  often  left  too  much  in  the 
hands  of  native  contractors  or  sirdars,  who  almost  invari- 
ably cut  every  part  they  can  and  in  every  conceivable 
way  but  the  right  one.  Very  often  the  cut  commences 
by  a  hole  in  an  even  floor  about  six  feet  wide  and  four 
feet  deep,  which  immediately  gives  room  for  two  picks 
close  together.  This  hole  may  commence  near  the  end  of 
any  tram  line  level  and  involves  two  "  areas."  As  one  of 
them  approaches  the  rails  a  fresh  pair  is  taken  up  to 
accommodate  it.  As  the  other  <(arca"  is  going  in  the 
opposite  direction,  the  lead  of  one  probably  becomes  very 
short  while  that  of  the  other  increases  considerably,  and 
as  the  two  picks  were  started  very  close  together,  there 
would,  for  a  day  or  two,  be  some  risk  of  the  miners 
driving  them  into  one  another's  ribs — it  is  almost  as  bad 
that  a  man  should  drive  his  pick  through  his  neighbour's 
ribs  as  that  he  should  drive  it  through  his  lamp  gauze. 
There  are  however  other  considerations.  Every  hole  so 
made  in  the  floor  is  a  trap,  and  a  man  may  fall  into  it; 
water  certainly  will,  if  there  be  any,  for  the  bottom  of  the 
excavation  is  the  lowest  place ;  in  fact  it  becomes  partly 
filled  up  again  by  water  and  the  wet  slack  which  women 
cannot  carry,  and  which  therefore  accumulates  and  is  a 
hindrance  when  the  next  layer  of  floor  coal  is  being 
removed.  Similar  cuts  are  made  in  any  near  rise  or  dip 
galleries  near  or  far  from  the  line  where  the  tubs  are  to  be 
loaded,  and  the  carriers  have  to  negotiate  piles  of  slack, 
"  areas,"  and  pools  of  water,  with  an  unnecessarily  long 
lead.  Finally  the  rails  have  been  all  removed  from  the 
inbye  end  and  taken  out  as  far  as  the  dip,  where,  owing 
to  difficulties,  the  floor  coal,  although  it  may  be  occasion- 
ally, is  not  always  cut,  and,  as  already  mentioned,  it  will 
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often  be  found  that  the  floor  of  the  incline  is  considerably 
higher  than  that  in  the  levels  and  adjacent  galleries  from 
which  the  coal  has  been  extracted.  There  is  a  way  of 
cutting  the  floor  coal  better  than  this  above  described. 
The  levels  having  been  made  twelve  feet  and  the  ordinary 
galleries  seven  feet  in  height,  there  must  obviously  be  an 
"area"  five  feet  high  at  the  edge  of  every  gallery  both  on 
the  rise  side  and  dip  side,  and  five  feet  of  floor  coal  to  cut 
throughout  the  whole  of  the  intermediate  level  and  galler- 
ies between  each  pair  of  tram  lines.  It  is  deemed  in- 
advisable to  cut  the  floor  coal  anywhere  in  these  places  to  a 
great  extent  at  first  and  better  to  let  the  level  proceed 
along  the  strike  with  its  new  dip  galleries,  so  that  the 
work  on  the  rise  side  may  not  occur  near  that  on  the  dip 
side  and  the  inbye  end.  The  advantage  of  this  arrange- 
ment is  that  thereby  the  tubs  are  not  crowded  and  there 
is  more  chance  of  changing  an  empty  tub  for  a  loaded  one 
than  there  would  be  if  the  tubs  were  all  placed  together, 
in  which  case  practically  all  would  have  to  be  completed 
before  any  could  be  drawn  to  the  surface.  This  however 
appertains  to  the  subject  of  traffic  to  be  dealt  with  later. 
Referring  to  Plate  4,  it  must  be  explained  that  each  tram 
line  level  is  marked  with  a  letter  and  that  the  encircled 
numbers  on  the  various  levels  and  galleries  mark,  not  the 
thickness  of  coal  remaining,  but  the  thickness  in  feet 
which  has  been  removed.  From  this  then  it  will  be  seen 
that  gallery  floor  coal  is  not  cut  in  the  direction  of  the 
dip,  but  always  to  the  rise,  and  hence  no  bailing  cooly  is 
required.  It  will  also  be  observed  that  floor  coal  is  never 
carried  uphill,  but  is  loaded  on  the  tram  line  level  next 
below.  In  this  way,  when  the  tram  line  level  reached  the 
boundary,  its  height,  and  that  of  the  intermediate  level 
and  galleries  on  the  rise  side,  would  be  eventually  twelve 
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feet;  but  long  before  it  would  have  reached  that  point, 
other  levels  and  galleries  would  have  proceeded  some 
distance  at  a  lower  point  in  the  workings,  and  in  them  the 
coal  would  be  in  course  of  extraction,  after  a  similar 
fashion. 

The  upper  twelve  feet  having  been  extracted  as  far  as 
the  boundary,  a  fresh  "area"  three  feet  in  height  should 
commence,  not  at  the  inbye  end,  but  outbye,  cutting  first 
on  the  incline  and  proceeding  inwards  along  the  level,  and 
the  rails  should  be  relaid  as  the  ((  area"  would  proceed. 
As  soon  as  the  first  rise  gallery  would  be  reached  room 
would  be  found  there  for  a  miner  or  two,  and  the  "  area" 
would  proceed  uphill  to  the  next  level  where  it  might 
branch  to  right  or  left.  By  this  time  the  fCarca"  in  the 
level  would  have  reached  the  next  rise  gallery  and  there 
would  be  room  for  another  pick  there,  in  all  five  picks  ; 
but  there  is  no  reason  why  the  ' '  area ' '  on  the  level 
should  not  go  on  without  touching  the  rise  coal,  which 
might  be  kept  as  a  reserve  for  a  time  when  trade  might 
demand  a  large  output,  in  which  case  a  very  considerable 
increment  might  be  obtained,  even  at  short  notice,  because 
the  rails  would  all  be  ready  laid  and  miners  would  easily 
produce  two  and  a  half  tubs  each  daily  without  much 
slack  After  the  second  lift  of  three  feet  of  floor  coal 
would  have  been  removed  all  the  way  to  the  boundary, 
the  coal  on  the  incline  would  be  again  cut,  the  rails  relaid 
for  the  second  time  and  the  third  lift  of  three  feet  taken 
out  in  the  tram  line  level,  intermediate  level  and  galleries 
right  out  to  the  boundary,  and  similarly  with  the  fourth 
and  fiflli  lift  of  four  feet. 

Hewing. 

In  the  actual  cutting  of  the  coal  in  the  galleries  and 
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intermediate  levels  much  improvement  might  be  made, 
for  the  miner  usually  chips  the  coal  out  indiscriminately, 
and  probably  he  might  be  induced  to  do  better.  In 
Europe  the  miner  undercuts  his  coal — perhaps  some  in 
Bengal,  although  probably  not  many,  also  do  so — and  the 
most  skilled  among  them  sometimes,  where  the  coal  is  on 
face,  make  a  vertical  middle  cut  through  to  the  cleat 
ahead  and  then  pull  the  coal  away  from  this  on  each  side. 
Probably  it  would  not  at  the  present  time  be  well  to  insist 
on  Bengal  miners  undercutting  the  coal ;  it  would  much 
improve  the  quality,  but  their  galleries  being  wide,  the 
overhanging  coal  would  require  support  in  at  least  one 
place.  The  miner  can  be  induced  however  to  make  the 
middle  cut  and  get  his  coal  from  the  cleat  in  every  gallery 
where  the  coal  is  on  face  and  even  sometimes  where  it  is 
on  end :  he  soon  finds  the  advantages  of  easier  work  for 
himself  and  produces  much  better  coal  and  less  slack.  In 
making  a  change  it  would  not  be  wise  to  suddenly  require 
a  batch  of  miners  to  alter  their  methods,  but  one  here  and 
there  might  be  induced,  and  on  the  whole  it  is  probably 
not  so  difficult  a  rftatter  as  it  might  appear,  and  the 
advantage  is  very  great.  The  cutting  of  the  floor  coal 
should  also  be  done  entirely  from  the  cleat,  and  if  possible 
the  hammer  wedge  and  crowbar  should  chiefly  be  used, 
and  the  pick  but  sparingly.  If  miners  do  use  the  pick 
often  in  cutting  the  floor  coal,  they  chip  far  too  much, 
and  instead  of  a  clean  vertical  "  area  "  an  irregular  slope 
is  obtained  which  produces  far  more  slack  than  is  neces- 
sary. Fig.  2,  Plate  5,  illustrates  this,  a  path  being  left  on 
one  side  for  a  carrier  to  walk,  and  Fig.  3,  Plate  5,  shows 
the  arrangement  as  it  should  be,  with  two  clean  vertical 
"  areas"  right  across  the  level  and  a  plank  of  wood  which 
can  be  moved  from  one  side  to  the  other  when  required. 
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In  the  intermediate  levels  and  galleries  the  three  feet  may 
be  wedged  out  also,  and  no  plank  is  required  because  no 
one  has  to  pass  the  place.  The  improvement  in  the  quality 
of  the  coal  is  most  marked  where  the  above  methods  are 
adopted  and  the  proportion  of  slack  is  far  less,  while  the 
work  of  the  miner  is  so  much  easier  that  from  the  floor 
coal  he  can  produce  two  and  a  half  tubs  daily.  He  is 
however  inclined  to  steal  his  wedge,  which  is  a  slight  dis- 
advantage. 

Dealing  with  Faults. 

It  might  appear  to  some  that  arrangements  so  exact 
as  have  been  described  would  be  much  upset  by  the  pres- 
ence of  faults,  but  it  would  not  be  so.  In  mines  where 
the  strike  of  the  seam  ma)7  determine  the  direction  of  the 
levels  it  must  not  be  expected  that  these  latter  will  be 
always  straight,  as  witness  the  effect  in  German  mines 
where  the  practice  is  much  adopted.  Straight  roads  look 
much  better,  but  seeing  that  mechanical  haulage  under- 
ground is  not  required,  there  is  economically  no  advantage 
in  them,  and  if  an  underground  engine  plane  were  required, 
a  straight  road  could  be  obtained  by  care  and  a  few  little 
sacrifices  here  and  there  in  the  way  of  floor  coal.  It  there- 
fore seems  a  matter  of  surprise  that  levels  are  so  often 
stopped  suddenly  by  faults  of  five  or  six  feet  which  reduce 
the  height  so  that  the  tubs  cannot  pass  underneath.  If 
such  a  downthrow  were  unexpectedly  met  with,  the  levels 
should  stop  temporarily  and  the  floor  coal-cutting  com- 
mence at  the  incline,  so  that  after  the  third  or  fourth  lift 
there  would  be  enough  height  to  drive  the  level  forward. 
If  the  fault  were  an  upthrow  the  level  would  simply 
proceed  forward  and  the  number  of  "  areas"  would  be 
increased ,  but  in   each  case  the  greatest  care  should   be 
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taken  to  secure  the  roof  and  forthwith  timber  strongly 
with  a  bar  or  two  let  in  well  at  both  ends,  even  if  at  the 
time  it  appear  unnecessary.  When  the  road  has  attained 
a  greater  height  in  the  after  lifts  both  the  examination  of 
the  roof  and  sides  and  the  timbering  of  the  same  will  be 
a  much  more  difficult  matter.  If  however  the  fault  be 
expected,  different  procedure  may  be  deemed  advisable. 
In  such  cases  the  roads  would  either  proceed  straight  or 
stop,  on  account  of  the  levels  above,  but  if  the  fault  be 
known  from  previous  records  to  exist  there  as  a  down- 
throw, the  level  might,  at  a  fair  distance  therefrom,  be 
turned  uphill,  keeping  the  tram  lines  water  level  until  the 
height  would  be  quite  sufficient,  when  the  road  would  be 
again  turned  to  its  original  course  so  as  to  meet  the  fault 
at  right  angles  and  not  obliquely.  No  galleries  should  be 
driven  alongside  or  very  near  the  hade.  If  the  fault  were 
an  upthrow  the  level  would  be  turned  downhill  until  the 
height  were  conveniently  reduced. 

It  is  better  to  securely  timber  a  faulty  roof  than  to 
leave  coal  there,  because  the  side  of  the  road  will  in  most 
cases  coincide  with  a  cleat, — miners  of  themselves  so  cut 
it, — so  that  in  this  case  the  roof  would  have  a  dangerous 
slip  on  each  side  and  not  much  tenacity  on  its  upper 
surface;  it  might  therefore  fall  unexpectedly.  From  the 
economic  point  of  view  it  must  be  pointed  out  that  when 
coal  has  been  laid  bare  and  approached  by  a  tram  line  it 
may  have  attained  a  potential  value  of  Re.  i  or  Rs.  2 
per  ton  according  to  the  market,  and  say  sixty  tons  of  it 
as  a  roof  support  may  be  a  far  more  expensive  matter 
than  a  few  "rollas." 

Traffic  Arrangements. 

The  arrangements  already  described  provide  for  more 
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working  places  than  are  usually  found  in  one  incline 
simultaneously,  and  many  of  them,  viz.  the  uphill 
"  areas,"  will  produce  on  an  average  two  and  a  half  tubs 
per  shift  from  each  pick.  It  is  necessary  moreover  that 
all  the  places  be  kept  clean  and  free  from  slack,  so  that 
this  too  must  be  raised,  all  of  it.  It  can  hardly  be  ex- 
pected that  slack  will  be  a  source  of  profit,  in  fact  it  is  as 
often  as  not  saleable  only  at  a  price  lower  than  that  of 
raising:  it  is  not  valueless  however,  and,  converted  into 
coke,  it  may  be  a  source  of  much  profit.  If  left  in  the 
mine  it  interferes  much  with  the  ventilation  and  finds  its 
way  to  the  sumps — a  most  troublesome  matter — but  even 
greater  trouble  is  experienced  from  accumulations  on  the 
floor  coal  where  it  has  to  be  turned  over  and  over  again. 
The  miners  object  to  it  very  much.  The  two  matters  of 
increased  output  of  steam  coal  and  increased  output  of 
slack,  which  latter  will  however  form  a  far  smaller  per- 
centage of  the  whole,  necessitate  an  improved  system  of 
tram  lines  and  arrangements  for  getting  out  the  tubs. 
As  far  as  the  incline  itself  is  concerned  a  single  line  with 
partings  into  the  various  levels  is  probably  best ;  the 
double  line  worked  by  one  engine  is  out  of  the  question, 
and  the  endless  rope,  though  excellent  in  its  way,  would 
require  much  careful  attention,  and  the  fact  that  miners 
are  so  fond  of  getting  their  tubs  ready  all  about  the  same 
time  also  does  not  lend  itself  to  the  adoption  of  this 
system.  As  regards  the  levels,  mention  has  been  made  of 
a  double  line,  but  this  involves  the  placing  of  a  certain 
number  of  tubs  in  the  morning,  practically  none  of  which 
can  be  moved  until  the  evening,  because  during  the  day, 
even  if  some  be  loaded  early,  the  trolleymen  cannot  move 
them  until  others  on  the  outbye  side  be  also  completed. 
The  miners  are  familiar  enough   with  this   arrangement, 
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and  it  makes  them  all  the  more  clamorous  for  two  tubs 
per  pick  at  the  start;  sometimes  the  tubs  are  all  taken 
out  in  the  middle  of  the  shift,  but  even  this  is  conducive 
to  a  limited  output  of  two  tubs  per  pick.  The  worst  feature 
however  is  that  all  loaded  tubs  have  to  be  taken  out  of 
the  mine  during  one  or  perhaps  two  short  periods  of  the 
day,  while  for  other  long  periods  the  engine  is  quite  idle. 
The  very  essence  of  good  traffic  arrangements  for  a  large 
output  is  that  the  tubs  may  be  raised  continually  through- 
out the  shift,  about  the  same  number  every  hour.  Now 
to  facilitate  the  attainment  of  this  object  the  double  line 
should  be  entirety  abandoned  and  only  a  single  line 
maintained,  and  at  the  outside  end  there  should  be  a 
double  parting  to  hold  say  ten  tubs  and  inside  of  this  a 
double  parting  for  four  or  five  tubs  opposite  every  three 
rise  galleries.  At  the  inside  end  there  should  be  a  double 
parting  with  room  for  six  empties.  This  arrangement 
involves  less  capital  expenditure  and  more  line  "  mistri's" 
work,  but  these  advantage  and  disadvantage  are  as  noth- 
ing compared  with  the  facilities  for  getting  out  the  loaded 
tubs  and  substituting  empties.  The  partings  themselves 
are  made  in  the  colliery  workshops  and  have  a  single 
swing  point, — something  more  substantial  would  be  re- 
quired in  the  incline  itself.  As  far  as  possible  the  outside 
tubs  on  each  siding  should  be  loaded  first  and  the  main 
line  invariably  kept  clear ;  no  trams  should  be  loaded  on 
this.  In  the  main  dip  the  line  should  always  be  extended 
to  the  bottom  tram  line  level  and  the  parting  extended 
into  this  at  the  earliest  opportunity,  for  it  is  here  that  the 
miners  of  the  former  place  will  load  their  coal.  The 
number  of  tubs  allowed  to  each  pick  at  one  time  should 
be  one  only,  not  two,  and  immediately  the  outside  tub  is 
loaded  it  should  be  raised  to  the  surface  and  not  be  kept 
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standing.  It  might  be  wiser  to  make  a  double  parting  for 
every  two  galleries  instead  of  every  three :  this  would  be 
even  better,  particularly  if  the  galleries  were  further 
apart,  and  the  system  would  attain  perfection  if  the 
galleries  were  so  far  apart,  or  in  other  words  the  pillars  so 
large,  that  it  were  convenient  to  have  a  separate  parting 
for  every  gallery  ;  but,  even  then,  seeing  that  the  swing 
point  parting  is  suitable  only  for  a  small  angle,  the  siding 
would  be  confined  to  the  level  and  not  be  extended  round 
the  corner  into  the  gallery  itself ;  if  it  were  extended  into 
the  gallery  the  latter  would  have  to  be  formed  with  a 
curve,  which  would  involve  a  sharp  corner  of  the  pillar, 
likely  through  crushing  to  subsequently  become  a  source 
of  danger.  There  is  no  reason  why  with  the  future  large 
sized  pillars  the  siding  should  not  extend  right  into  the 
uncurved  gallery  and  a  better  class  of  parting  provided,  but 
under  present  circumstances  one  for  every  two  or  three 
galleries  would  be  best,  and  Plate  4  shows  it  for  every 
three. 

This  question  of  traffic  is  of  very  great  importance. 
It  is  not  suggested  that  the  arrangement  advocated  is  a 
perfect  one,  but  it  is  a  practicable  approach  to  the 
European  system,  which  is  modified  to  suit  Indian  re- 
quirements. In  the  case  of  outcrop  coal  worked  with 
inclines  and  levels  on  which  tubs  are  pushed  by  hand 
there  is  no  reason,  saving  the  water  difficulty,  why  the 
length  of  level  should  exceed  one  thousand  feet  on  each 
side,  so  that  the  inclines  would  be  two  thousand  feet 
apart,  but  in  the  near  future  with  deeper  shafts  it  will 
be  necessary  to  limit  the  number  of  these  on  account  of 
capital  expenditure,  and  then  some  such  system  as  that 
above  described  will  become  absolutely  necessaiy  and 
there   will  be  long  engine  planes,    but   it  is  hopeless  to 
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try  and  raise  a  large  daily  output  from  one  shaft  if  the 
tubs  are  to  be  raised,  all  of  them,  during  two  three-hour 
periods  in  the  twelve-hour  shift.  Of  course  the  miner's 
habits  must  be  taken  into  consideration,  and  it  is  well 
known  that  he  comes  down  late  in  the  morning,  but  in 
many  cases  it  will  be  found  that  this  is  simply  because 
he  knows  that  otherwise  he  would  find  his  gallery  full 
of  water  and  also  have  to  wait  for  his  empty  tub  until 
those  of  the  night  shift  might  have  been  raised.  He 
might  be  pardoned  in  such  a  case. 

Referring  to  Plate  4  it  will  be  noticed  that  the  work- 
ings are  practically  blocked  out  into  areas  on  each  side 
of  the  incline  with  a  maximum  width  of  one  hundred 
and  forty  feet  and  length  one  thousand  feet,  having  the 
tram  line  level  as  a  base  in  each  case,  so  that,  for  refer- 
ence purposes,  only  these  levels  need  be  mentioned. 
Level  A  has  been  completely  exhausted  and  in  level  B 
the  last  lift  is  being  removed,  so  that  the  exhausted 
portion  stands  in  pillars  twenty-five  feet  high  and  seventy 
feet  square  centre  to  centre,  the  faces  being  four  feet 
"  areas,"  and  in  the  level  itself  for  the  sake  of  progress 
two  picks  are  employed  simultaneously  on  the  "area," 
which  is  there  twelve  feet  long.  In  level  C  the  fourth 
lift  of  three  feet  is  being  similarly  removed  by  three-foot 
"  areas  ' '  in  the  galleries  and  intermediate  level,  in  level  D 
the  third  lift  is  being  removed  by  three-foot  "areas," 
and  similarly  in  level  E  the  second  lift,  in  each  case  two 
picks  being  employed  in  the  level  itself  where  there  is 
extra  width.  In  levels  F,  G,  H,  I,  J  the  first  lift  is  being 
removed  by  mains  six  feet  square  with  two  three-foot 
"areas"  and  side  coal-cutting  in  the  levels,  by  forming 
dip  galleries  seven  feet  high  and,  to  the  rise,  ''areas" 
five    feet   high    each.     The   incline   proceeds   downwards 
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with  a  main  six-feet-square  side  coal-cutting  and  one 
"  area  "  being  worked  alternately. 

The  elevation  of  the  incline  floor  would  be  something 
like  a  parabola  at  the  lower  end  where  the  gradient 
would  be  less  steep,  a  little  advantage  in  starting  the 
engines. 

The  possible  output  of  steam  coal  would  be : — 


Levels  B, 
Do.     F, 
Do.     F, 

c, 

G, 
G, 

H, 

H, 

E,       32  places  @  2\  tubs 
I,         10       ,,       @  2\     ,, 
I,  L   36       ,,       @2       ,, 

Total  by  day 
by  night,  say, 

. .   80  tubs  ^  from 
. .   25     ,,     j  areas, 
..72     ,, 

177  tubs. 
88     ,, 

Total        265  tubs. 

This  is  for  one  side  of  the  incline  only,  on  the  two  sides 
the  total  tubs  per  shift  of  twenty-four  hours  would  be  530 , 
which  @  19  maunds  per  tub  gives  an  output  of  373  tons 
steam  coal  in  twenty-four  hours.  It  must  be  pointed  out 
that  this  amount  per  day  would  be  less  in  some  periods  of 
the  year  and  more  in  others — it  is  the  average;  when 
labour  is  scarce  the  <c areas"  must  be  the  places  to  stop, 
not  the  new  galleries  and  levels,  and  the  price  per  tub  for 
coal  in  the  face  of  galleries  should  be  higher  than  that  for 
floor  coal,  otherwise  the  necessary  regulation  of  the  latter 
cannot  be  effected. 

Removal  of  Stone. 

This  may  or  may  not  be  of  importance, — in  the 
example  taken  it  is  probably  not — and  the  stone  had 
better  be  left  in  the  mine,  where  it  may  be  used  to  a 
certain  extent  for  the  tram  lines.  In  Indian  seams  it  is 
usually  insufficient  for  use  as  a  support  for  the  roof,  and  if 
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there  had  been  much  it  would  have  been  well  to  raise  it 
and  use  it  for  extending  the  coal  tipping  lines. 

Pumping  Arrangements. 

The  difficulty  of  dealing  with  the  water  in  this  part 
of  the  world  is  much  enhanced  by  the  fact  that  during  the 
rains,  or  subsequently,  the  quantity  is  much  greater  than 
during  the  remainder  of  the  year.  It  is  a  principle  of 
engineering  that  work  should  be  evenly  distributed 
throughout  the  time  allotted  to  it.  This  is  the  secret  of 
the  advantage  which  endless  rope  haulage  possesses  over 
main  and  tail ;  some  have  even  tried  to  adopt  it  to  shaft 
winding,  and  the  traffic  system  advocated  in  this  paper 
has  been  chosen  with  this  same  object  in  view;  if  any- 
thing of  the  same  sort  can  be  further  adopted  in  pumping, 
it  will  be  well.  Mr.  Turnbull,  late  of  Jealgora,  took  one 
step  in  this  direction  worthy  of  his  reputation  as  an 
Engineer  by  leaving  the  floor  coal  uncut  as  a  barrier 
extending  right  across  his  workings.  Whether  or  not  the 
coal  be  won  from  a  shaft,  it  is  probable  that  there  will  be 
an  incline  either  from  the  surface  or  shaft  bottom  from 
which  the  levels  are  driven,  and  in  this  the  floor  coal  must 
in  any  case  be  cut,  otherwise  there  would  be  a  sudden  and 
very  undesirable  change  in  the  gradient.  If  then  the  floor 
coal  were  uncut  in  a  level  right  through  the  workings  and 
the  barrier  were  thus  at  one  place  removed  for  the  incline, 
an  opening  would  exist  through  which  the  water  might 
run  to  the  lower  workings;  to  prevent  this  two  or  three 
solid  brickwork  dams  would  have  to  be  built  on  each  side 
of  the  incline,  or  coal  might  be  left  there.  It  seems  at 
first  sight  somewhat  dangerous  to  accumulate  a  large  body 
of  water  on  the  rise  side  of  some  hundreds  of  working 
people,  but  the  Engineer  would  take  precautions  that  the 
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barriers  were  of  ample  strength  at  every  part,  no  very 
difficult  matter  seeing  that  the  head  of  water  would  not 
exceed  about  twenty  feet.  There  is  the  alternative  that  a 
solid  roof-to-floor  barrier  might  be  left.  If,  however,  in 
the  case  of  outcrop  coal  the  number  of  inclines  were 
limited  to  a  certain  length  of  the  strike  and  every  precau- 
tion were  taken  to  exclude  surface  water  from  the  inclines 
themselves,  there  might  be  no  occasion  for  a  barrier  of  any 
kind;  it  could  not  be  expected  that  there  would  be  no 
water,  but  it  might  be  expected  that  the  extra  flood  in  the 
rainy  season  would  be  averted  and  even  percolation  much 
diminished;  but  assuming  that  such  a  barrier  had  been 
left,  it  would  certainly  not  be  quite  water-tight,  and  the 
water  should  be  removed  as  soon  as  possible.  It  seems 
therefore  that  the  best  plan  would  be  to  place  a  pump 
there  and  keep  it  working  all  through  the  rains  in  addition 
to  the  pump  of  the  lower  workings;  there  would  be  a 
steam  range  and  delivery  common  to  the  two,  and  if  the 
barrier  existed  half-way  down  the  incline,  the  upper  pump 
might  be  smaller,  as  it  would  have  exactly  half  the 
amount  of  work  to  perform  which  would  be  required  to 
pump  the  same  amount  of  water  from  the  bottom.  Under 
such  circumstances  the  total  required  pumping  power  of 
the  incline  would  be  not  only  eased  considerably  by  being 
spread  out  over  a  longer  available  period,  but  would  be 
reduced  to  the  extent  of  twenty-five  per  cent.  If  the 
barrier  could  retain  more  than  half  the  incline  feeders, 
the  saving  might  be  far  greater,  and,  indeed,  there  is 
no  reason  why  it  should  not  be  so  in  some  cases,  though 
generally  it  would  not.  Near  the  bottom  of  the  workings 
a  sump  must  be  made  for  the  pump  there — there  is  no 
reason  why  it  should  not  be  a  large  one — as  it  will  be 
cut  in   coal  and   cost   nothing.     It  is  not  convenient  to 
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discuss  the  various  kinds  of  pumps  which  might  be 
installed,  but  it  would  be  best  to  duplicate  them  and 
connect  them  with  branch  pipes,  and  it  would  be  well  if 
they  were  provided  with  a  condenser;  exhaust  steam  in 
the  galleries  is  most  objectionable,  for  it  not  only  makes 
the  air  warm,  but  it  often  makes  the  roof  dangerous, 
particularly  in  the  neighbourhood  of  faults ;  moreover  it  so 
clouds  the  air  that  the  working  people  cannot  easily  see 
where  they  are  walking,  which  is  a  source  of  danger.  The 
main  dip  itself  will  require  a  small  pump  which  will  deliver 
into  the  sump  of  the  lower  pumping  installation,  but  a 
much  better  arrangement  would  be  the  draining  of  the 
gallery  water  and  the  pumping  of  the  main  dip  water  into 
a  settling  tank  about  three  feet  deep ;  here  the  slack  would 
accumulate  and  it  could  be  very  easily  cleaned  out  at 
regular  intervals,  the  clear  water  would  run  into  the  sump 
of  the  large  pump. 

Although  steam  is  mentioned  as  the  power  distributer, 
electricity  would  be  far  better,  and  this  would  have  been 
discussed  at  some  length  had  the  subject  of  this  paper 
been  mechanical;  particularly  in  the  case  of  a  number  of 
inclines  it  would  be  an  ideal  transmitter. 

Colliery  Staff. 

It  must  not  be  supposed  that  the  scheme  here  enu- 
merated can  be  accomplished  by  one  Manager,  one 
European  assistant  and  the  sirdars :  this  would  be  quite 
impossible,  and  no  aid  whatever  should  be  expected  of  the 
sircar,  who  is  a  low-paid  official  and  has  quite  enough  to 
do  in  distributing  the  tubs  and  booking  them.  A  manager 
visits  all  his  inclines  and  so  does  the  assistant,  the  sirdar 
remains  at  each  or  at  each  part,  but  the  last  mentioned 
cannot  carry  out  the  European  orders  except  to  a  limited 
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extent,  because  in  the  case  of  the  average  sirdar  his  own 
men  will  not  obey  him.  There  may  be  exceptions  to  this, 
but  in  most  cases  it  will  be  found  that  while  the  sirdar 
may  be  influential  he  cannot  be  imperious,  and  the  latter 
he  must  be  if  he  is  to  properly  execute  a  scheme  detailed 
by  the  management;  moreover,  this  requires  a  more 
educated  brain  than  most  sirdars  possess.  It  is  necessary 
to  dwell  on  the  fact  that  at  many  mines  the  underground 
work  is  actually  supervised  by  the  Europeans  and  sirdars, 
and  so  may  be  obtained  the  very  limited  outputs  per 
incline  or  shaft,  but  some  stricter  system  is  necessary  for 
the  outputs  of  the  future,  and  for  such  a  system  as  is  here 
described  a  responsible  and  intelligent  official  is  required 
for  the  workings  of  every  incline  or  shaft,  or,  it  may  be 
even,  for  even  part  of  them.  He  might  be  a  European, 
but  in  many  cases  this  would  be  unduly  increasing  the 
European  staff,  and  probably  a  solution  of  the  difficulty 
might,  be  found  by  appointing  an  experienced  English- 
speaking  native  of  a  standing  and  caste  equal  to  the  best 
of  those  found  in  the  offices.  Such  an  individual  might 
daily  interview  the  manager  when  the  latter  might  not  be 
visiting  his  incline,  and  he  and  not  the  sirdars  would 
receive  the  manager's  orders,  and  would  transmit  them  in 
turn  to  the  latter,  and  probably  any  good  system  of  work 
might  be  carried  out  with  these  three  official  grades ;  with 
the  intermediate  one  omitted  it  would  be  difficult  to 
accomplish  anything  very  much  beyond  the  old  methods 
of  coal-getting.  The  sirdar's  attention  should  be  entirely 
confined  to  one  or  two  levels,  and  he  should,  through 
having  his  underground  duties  limited,  be  able  to  do  more 
towards  mustering  his  men  and  bringing  them  to  work 
more  punctually,  in  some  cases  he  might  even  induce  them 
to  take  their  food  underground,  which  would  be  no  small 
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advantage;  already  it  has  been  pointed  out  that  the 
trolleymen  should  be  made  to  draw  out  a  tub  immediately 
it  is  loaded  and  not  wait  until  there  might  be  many  loaded 
tubs  standing  on  any  level.  This  is  one  step  towards  the 
desirable  end,  a  steady  hourly  output,  and  if  miners  could 
be  induced  to  take  their  food  underground,  this  would  be 
another,  inasmuch  as  they  would  then  not  be  in  such  a 
hurry  to  leave  the  mine  when  the  one  or  two  tubs  had 
been  completed. 

General  Advantages. 

It  will  be  seen  that  the  above  described  details  of 
work  have  their  advantages  and  disadvantages.  The 
chief  disadvantages  are  an  increased  capital  expenditure 
on  rails  and  a  slightly  increased  staff,  but  the  technically 
trained  members  of  this  Institute  will  see  at  once  that 
these,  almost  if  not  entirely  the  only  additional  expenses 
incurred,  are  trifling  compared  with  the  advantages  aris- 
ing from  an  output  largely  improved  both  in  quality  and 
quantity.  The  advantages  claimed  are  that  the  output 
per  incline  may  be  much  increased  by  more  frequent 
circulation  of  the  tubs,  the  larger  number  of  working 
places,  and  the  fact  that  a  miner  working  on  an  uphill 
"  area  ' '  with  hammer  and  wedge  will  cut  more  than  two 
tubs  of  steam  coal  daily ;  the  percentage  of  slack  will  be 
much  reduced  and  the  quality  of  coal  much  improved  by 
so  much  of  this  same  hammer  and  wedge  work  and  by 
cutting  from  the  cleat  instead  of  indiscriminate  chipping. 
Besides  all  this  it  may  be  pointed  out  that  fewer  bailers 
will  suffice,  the  lead  from  every  working  place  to  the  tub 
will  be  a  moderate  one,  and  the  ventilation  will  be  more 
free  as  the  roads  will  not  be  partly  made  up  with  slack 
and  will  have  a  good  height  even  in   the  first  working. 


1912.]     UNDERGROUND   METHODS   IN  INDIAN  MINING.    285 

The  main  dip  is  the  most  difficult  road  to  drive  under  any 
circumstances,  but  under  these  it  will  be  easier  because  in 
the  first  case  the  tram  line  will  be  near  at  hand,  and  in 
the  second  case  the  road  will  be  both  high  and  wide  very 
near  to  the  face.  If  by  any  chance  it  be  carried  down 
far  beyond  the  tram  line,  and  the  miners,  according  to 
their  extraordinary  custom,  make  its  height  and  width 
less  and  less,  it  will  then  be  found  somewhat  difficult  to 
cut  the  road  to  the  right  size,  because  it  becomes  a  mat- 
ter of  trimming  here  and  there  and  much  slack  is  pro- 
duced. There  is  a  wonderful  difference  between  the  spirit 
with  which  miners  will  work  in  a  big  road  near  the  trams 
and  that  which  they  will  show  in  a  low  narrow  road  with 
a  long  lead,  and  the  difference  is  more  pronounced  if 
water  be  present  in  both  cases.  There  is  one  other  advan- 
tage to  be  pointed  out.  In  metalliferous  mining  the 
prospect  of  a  company  and  the  value  of  its  shares  are 
materially  enhanced  if  it  can  be  shown  that  a  large  quan- 
tity of  mineral  is  ahead}7"  blocked  out ;  now  although  an 
ore  may  be  of  great  intrinsic  value  and  coal  is  not  yet 
even  in  the  case  of  the  latter,  this  factor  is  not  quite  neg- 
ligible. If  a  coal  mine  be  also  blocked  out  and  a  large 
amount  of  floor  coal  maintained  as  a  reserve  on  the  upper 
side  of  the  levels,  the  owners  can  undertake  contracts 
with  more  assurance,  knowing  that  it  will  be  no  difficult 
matter  to  obtain  labour  for  the  easy  task  of  cutting  it 
and  loading  it  into  tubs  on  rails  already  laid  near  at 
hand,  in  fact  the  chances  of  output  are  much  less  preca- 
rious. 

The  principles  of  the  system  are  easily  applied  to  a 
thirty-foot  seam,  an  eighteen-foot  seam,  or  a  twelve-foot 
seam,  but  though  they  may  suit  seams  of  practically  any 
thickness,  they  will  not  suit  every  other  circumstance. 
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System  practised  at  Bhaga. 

The  foregoing  remarks  have  been  chiefly  applied  to 
seams  with  good  roofs  and  distinct  cleavage ,  and  probably 
they  would  have  been  shorter  but  that  it  is  believed  that 
many  such  seams  exist  in  India.  There  are  however 
some  in  which  the  cleavage,  far  from  being  distinct,  is 
very  irregular,  and  in  some  cases  the  coal  has  an  almost 
conchoidal  fracture,  the  roof  too  may  be  either  moderate  or 
bad,  and  in  these  cases  even  the  moderate  roof  may  be  such 
that  the  danger  of  working  the  coal  in  one  section  is  pro- 
hibitive, and  to  forego  its  advantages  of  reduced  percen- 
tage of  slack  and  easier  development  becomes  a  necessity. 
Such  a  case  occurs  at  Bhaga  Colliery  where  the  15  seam, 
a  clean  one,  is  twenty-four  feet  thick,  and  it  is  by  no 
means  easy  to  work,  partly  because  the  roof  which  might 
be  fairly  safe  in  a  thinner  seam  is  in  this  case  quite  un- 
reliable, and  partly  because  the  cleavage  of  the  coal  is  en- 
tirely irregular,  in  fact  almost  nil.  The  technical  difficul- 
ties of  such  will  be  appreciated  by  practical  mining  engi- 
neers. Mr.  Hockley  has  shown  considerable  skill  in 
meeting  these  difficulties  by  working  the  seam  in  two 
sections  and  combining  this  system  of  whole  working  with 
an  ingenious  method  of  drawing  the  pillars  ;  this  has  much 
to  commend  it,  and  particularly  because  a  considerable 
degree  of  safety  has  been  attained. 

The  two  sections  are  divided  by  a  layer  of  coal  six  or 
eight  feet  thick  which  obviously  is  the  roof  of  the  lower, 
but  the  special  function  of  which  is,  that  it  shall  tie  the 
pillars  together  and  give  greater  stability  to  all.  The 
galleries  and  levels  are  fifteen  feet  wide  and  fifty-five  feet 
centre  to  centre,  so  that  the  pillars  are  forty  feet  square 
of  solid  coal.  They  are  kept  exactly  over  one  another  in 
the  two  sections.     The  roof  might  technically  be  called  an 
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arenaceous  shale,  and  the  seam  is  in  some  places  faulty. 
The  work  is  divided  into  panels  of  limited  area  containing 
say  twelve  pillars  in  each,  so  that  the  broken   and   the 
whole  may  be  worked  simultaneously.     The  upper  and 
lower  workings  are  reached  by  a  parting  from  the  main 
dip,  whence  one  road  with  continuous  gradient  goes  into 
the  lower,  and  the  other  with  reduced  gradient  goes  into 
the  upper.     There  is  room  for  two  miners  in  each  of  the 
galleries,  which  are  kept  free  from  slack.     The  system  of 
pillar  drawing  is  as  follows.     The  line  of  pillars  on  the 
barrier  or  boundary  side  is  first  attacked,  and  reference  to 
Plate  6  will  show  that  alongside  the  barrier  or  boundary 
is  a  tram  line.     In  the  upper  and  lower  sections  by  split- 
ting  the   forty-foot   pillar   three  knobs   are   formed,  one 
being  a  long  one  on  the  tram  line  side  and  the  other  two 
more  or  less  square.     The  roof  in  the  upper  and  lower 
sections  is  carefully  timbered   and  a  series  of  shot   holes 
prepared  in  the  middle  band  on  the  far  sides,  while  the 
square  knobs  of  the  upper  and  lower  sections  are  dressed 
to  a  conical   form  on  the  upper  and  lower  sides  respec- 
tively.    The  shot  holes  are  then   fixed   while  the  upper 
timber  yet  remains,  so  that  any  little   weighting  of  the 
main  roof  may  assist  the  fall  of  the  middle  band  around 
the  pillar,  then  as  the   upper  section  of  these  is  reduced 
the  middle  band  and  the  lower  section  are  also  reduced, 
the  upper  knob  being  kept  in  advance  with  the  ledge  tim- 
bered all  round  it ;  the  timber  is  not  drawn  but  falls  with 
the  coal,  which  itself  is  blasted  from   the  very  irregular 
cleat.     After   all  the   square  knobs  have  been   quite   re- 
moved the  long  knobs  are  similarly  taken  out,  but  during 
the  course  of  both  processes  twenty-four-foot  timber  is  set 
from  floor  to  roof,  not  of  course  entirely  for  the  sake  of 
support,  but  also  as  a  means  of  warning  when  the  shale 
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may  fall.  After  the  line  of  pillars  has  been  so  removed 
the  tram  line  is  laid  on  the  safe  side  (not  the  goaf  side)  of 
the  next  row  which  is  similarly  removed,  keeping  the  long 
knob  again  on  the  tram  line  side,  and  the  miners  remove 
the  coal  from  the  knobs  with  their  faces  towards  the  goaf. 
While  the  first  line  of  pillars  is  being  removed  the  second 
line  is  being  split.  The  size  of  a  panel  is  not  in  this  case 
very  great,  but  it  is  regulated  by  the  weighting  of  the 
main  roof  which  develops  in  about  two  years'  time,  and 
the  length  and  breadth  are  such  that  all  the  pillars  may  be 
removed  in  this  period,  without  a  fall  of  the  main  roof. 

The  amount  of  probable  output  from  galleries  is,  as 
already  remarked,  somewhat  uncertain,  but  this  panel 
working  also  involves  mineral  reserves  blocked  out,  which 
is  much  in  its  favour. 

It  has  been  mentioned  that  safety  is  a  feature  of  the 
system.  Drawing  the  pillars  safely  under  even  a  moder- 
ate roof  is  a  most  difficult  operation  ;  it  is  in  this  case 
accomplished  by  timbering  all  the  galleries  adjacent  to  the 
pillar  being  extracted.  Short  timber,  about  two  feet 
apart,  is  also  freely  used  in  the  upper  and  lower  sections 
between  the  knobs,  and,  as  already  mentioned,  that  in  the 
upper  portion  falls  with  the  middle  band  up  to  the  un- 
extracted  timbering  of  the  lower,  and  it  is  not  otherwise 
disturbed,  so  that  the  miners  removing  the  upper  knobs 
always  work  under  a  timbered  roof ;  but  those  reducing 
the  lower  knobs  have  nearly  as  much  protection,  because 
as  soon  as  the  middle  band  has  partly  fallen  they  are  yet 
underneath  the  timbered  portion  of  the  middle  band,  and 
their  "  kamins  ' '  can  carry  under  the  same  ;  moreover,  a 
wire  fence  is  maintained  at  a  distance  of  about  eight  feet 
from  the  coal,  so  that  they  may  not  stray  far  from  the 
coal  face  into  the  open  space  which,  though  timbered  with 
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the  long  props,  is  perhaps  the  most  dangerous  place  ;  (see 
Plate  7).  The  long  knob  is  extracted  last  and  therefore 
serves  as  a  protection  to  persons  in  the  tram  line. 

The  case  of  Bhaga  is  an  interesting  one,  more  parti- 
cularly on  account  of  the  method  of  extracting  pillars,  as 
for  this  colliery  the  system  practised  at  Giridih  would  be 
unsuitable ;  this  latter  would  however  be  suitable  for 
working  coal  in  one  section  under  circumstances  described 
in  an  earlier  part  of  the  paper,  but  it  is  not  there  men- 
tioned because  the  subject  has  already  received  consider- 
able attention  in  the  proceedings  of  various  institutes  both 
in  England  and  this  country. 

The  plans  and  sections  of  Mr.  Hockley's  method  have 
been  adopted  almost  in  their  entirety  from  those  of  the 
author  of  this  method,  and  the  author  of  the  paper  is 
under  considerable  obligation  to  him  for  these  and  for 
assistance  very  kindly  rendered. 

President:  We  must  express  our  thanks  to  Mr. 
McMurtrie  for  his  paper,  and  I  throw  the  paper  open  to 
discussion. 

DISCUSSION. 

Mr.  G.  F.  Adams  :  I  refer  to  the  remark  on  page  277 

"  3  feet  high incline  "  and  ask  if  the  author  meant 

by  that,  that  he  was  consequently  cutting  on  the  Main 
Engine  plane.  I  am  sure  that  we  must  all  be  very 
thankful  to  the  author  for  the  trouble  he  has  taken.  I 
am  in  agreement  with  the  author's  ideas  as  to  inter- 
mediate officials  between  the  Assistant  and  the  Sirdar  if 
mining  is  conducted  on  the  lines  advocated.  Proper  super- 
vision always  pays  for  itself.  What  we  have  to  consider 
is  the  supervision  which  would   pay  best.     I  am  inclined 
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to  think  that  the  European  staff  could  not  be  increased 
in  these  days,  and  that  we  must  therefore  fall  back  upon 
these  intermediate  officials  and  must  try  to  train  them. 
I  have  nothing  more  now  to  say,  but  I  hope  the  paper 
would  again  be  taken  up  for  discussion  at  branch 
meetings. 

Mr.  W.  A.  Lee:  May  I  also  congratulate  Mr. 
McMurtrie  on  the  paper  he  has  read.  Personally  I  regard 
such  a  paper  as  extremely  valuable,  not  because  we  should 
necessarily  accept  all  his  views  or  methods  of  working, 
but  because  he  has  dealt  with  a  number  of  details  which 
should  lead  to  full  discussion  among  the  members,  and  it 
may  be  hoped  that  as  a  result  of  discussion  improved 
methods  of  underground  working  may  be  arrived  at. 

There  are  a  couple  of  points  on  which  I  should  like 
to  ask  Mr.  McMurtrie  a  question.  First,  regarding  the 
tram  line  levels  mentioned  on  page  264,  with  what  part  of 
the  incline  haulage  road  are  they  level  On  the  next  page 
he  refers  to  driving  out  the  other  levels  to  drain  them. 
The  point  I  want  to  clear  up  is  whether  Mr.  McMurtrie 
proposes  that  the  tram  line  levels  should  be  level  from  the 
point  where  they  leave  the  main  haulage  incline,  or 
whether  they  are  level  from  the  point  where  they  begin 
to  run  at  right  angles  to  the  incline. 

On  page  277  the  author  refers  to  1000  feet  as  the 
practicable  limit  of  the  tram  line  level,  because  it  is 
"  water  level,"  and  beyond  that  length  there  is  trouble 
with  water.  If  the  tram  line  levels  are  driven  not  quite 
level  but  with  a  small  rise,  say  a  quarter  of  an  inch  to  the 
yard,  or  1  in  150,  there  will  be  no  difficulty  about  water 
and  the  water  will  all  drain  out.  The  gradient,  1  in  150, 
is  arrived  at  from  a  consideration  of  the  difficulty  of 
handling  tubs.     It  is   found   that    with  this   gradient   it 
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requires  the  same  effort  to  push  the  empty  tubs  up  the 
gradient  as  to  push  the  loaded  tubs  down  hill,  and  the 
pushing  of  the  loaded  tubs  is  made  easier. 

On  page  281  the  author  suggests  forming  a  sump  some 
way  from  the  end  of  the  main  haulage  incline,  and  says  a 
smaller  pump  may  be  placed  there.  It  is  a  question 
whether  it  may  be  better  to  put  the  largest  pump  at  this 
point.  I  believe  it  is  usually  the  case  that  the  greater 
part  of  the  water  in  inclines  is  in  the  upper  part  of  the 
mine,  and  if  this  is  so,  it  would  be  desirable  to  stop  that 
water  at  a  sump  constructed  part  of  the  way  down  the 
incline,  say  at  the  point  where  the  incline  went  under  100 
to  150  feet  of  cover,  and  place  a  large  pump  there.  Then 
a  smaller  pump  could  be  used  at  the  bottom  of  the  main 
incline  to  pump  up  to  that  intermediate  sump.  Water 
should  not,  as  a  general  principle,  be  allowed  to  run  down 
further  than  is  necessary  before  being  pumped  to  the 
surface. 

There  is  nothing  else  that  I  wish  to  say  further  than 
to  thank  Mr.  McMurtrie  for  the  opportunity  of  hearing 
his  paper. 

President :  I  think  it  will  be  very  interesting  to  know 
what  Mr.  Trotman  has  to  say,  as  he  comes  from  a  differ- 
ent part  of  the  Collieries. 

H.  L.  Trotman :  I  am  much  obliged  to  the  President 
for  calling  on  me  to  make  a  few  remarks  regarding  this 
paper,  but  I  have  unfortunately  made  no  particular  study 
of  it,  and  thick  seams  are  not  worked  at  Singareni. 

I  noticed  that  some  mention  was  made  of  driving 
openings  off  the  levels  downhill  which  in  our  case  would 
be  detrimental  for  two  reasons,  namely,  employment  of 
water  bailers  and  increased  quantity  of  slack.  The  coal 
would  not  have  such  a  good  appearance  for  market  pur- 
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poses.  The  paper  no  doubt  contains  much  interesting 
detail,  and  taking  into  consideration  the  fine  sinkings 
which  they  had  been  kindly  shown  that  day,  there  was 
proof  on  all  sides  that  temporary  methods  of  mining  in 
India  were  being  completely  abandoned. 

Mr.  G.  C.  Webster  :  I  have  not  had  an  opportunity  of 
reading  the  paper  through  before  the  meeting,  and  as  the 
general  conditions  of  the  mining  in  Bengal  are  so  dis- 
similar to  our  mining  in  Assam,  I  hardly  feel  capable  of 
passing  any  opinion  on  the  paper  until  I  have  read  and 
studied  it  more  closely.  I  must  say  I  am,  like  Mr.  Adams, 
much  taken  with  the  idea  of  introducing  a  third  or  inter- 
mediate man  who  would  be  a  most  useful  man  to  all 
Managers. 

I  hardly  understand  why  such  a  difficulty  should  be 
experienced  in  getting  men  to  cut  drivings  c<  Upbrow." 

President:  I  think  Mr.  McMurtrie  is  to  be  heartily 
congratulated  for  the  discussion.  I  am  not  enough  of  a 
miner  to  judge  the  value  of  the  paper.  But  there  are 
two  points  with  which  I  was  impressed  One  that  Mr. 
McMurtrie  regards  his  coal  supplies  as  a  whole  which  he 
proposes  to  arrange  and  get  out  economically  over  a  term 
of  years.  He  also  wishes  to  adapt  sound,  scientific  prac- 
tice with  local  conditions,  which  is  most  essential  and 
important  to  successful  working. 

The  discussion  was  then  adjourned. 

Mr.  G.  H.  Greenwell  contributed:  In  reading  Mr. 
McMurtrie 's  paper,  which  is  very  full  of  interest  to  all 
connected  with  the  details  of  mining  management  under 
Indian  conditions,  the  chief  points  which  strike  me  are  : — 

(i)  That  under  the  system  as  proposed  and  described 
in  detail  by  the  author,  no  provision  has  been 
made  for  the  early  extraction  of  pillars ;  and 
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(2)  that  no  barriers  except  as  regards  pumping 
(pp.  280-281)  or  other  arrangements  have  been 
provided  for  the  prevention  of  and  protection 
of  the  other  workings  in  case  of  an  outbreak 
of  fire  in  the  seam  described  which  is  taken  as 
25 '-o"  in  thickness. 

The  latter  omission  is  doubtless  due  to  the  paper 
having  been  written  prior  to  the  recent  outbreaks  of  fire 
in  the  Jharia  district,  which  have  brought  this  particular 
phase  of  mining  so  prominently  before  all  who  are  con- 
nected with  mining  in  India.  It  is  to  my  mind  essential, 
particularly  where  thick  seams  are  being  worked  to  pro- 
vide a  panel  system  by  which  the  pillars  can  be  worked 
out,  if  desired,  not  less  than  four  years  after  the  galleries 
have  been  driven  and  which  also  will  enable,  if  necessary, 
any  area  to  be  easily  isolated  without  interference  with 
the  remainder  of  the  workings.  I  take  it  that  in  the  plan 
described  in  the  paper  at  least  four  years'  work,  assum- 
ing an  average  advance  of  30'  per  month  in  the  main  dip 
which  is  exceptional,  has  been  shown. 

I  append  a  sketch  and  section  showing  a  system 
which,  if  carried  out,  will  enable  the  requirements  referred 
to  above  to  be  attained — although  I  am  certain  that  the 
arrangement  suggested  leaves  much  room  for  improve- 
ment. 

In  the  panel  system  suggested  here  the  depth  of  each 
panel,  ;.e.  distance  between  each  barrier  along  the  strike, 
will  depend  on  the  average  rate  of  advance  of  the  three 
main  dips,  and  hence  the  inclination  of  the  seam  since  as 
each  level  gallery  is  started  a  fresh  gallery  must  be  ready 
for  opening  out  -  while  the  length  of  each  panel  along  the 
strike  will  depend  on  the  thickness  of  the  seam  and  maxi- 
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mum  length  of  level  haulage  which  can  be  adopted.  In 
the  seam  in  question  25 '-o"  panels  about  350'  deep  by 
500  to  600  along  the  strike  will  probably  be  found  best  — 
say  200,000  sq.  ft.  or  say  120,000  tons,  while  with  thinner 
seams  the  area  might  be  increased — as  soon  as  any  panel 
has  been  worked  into  pillars,  it  is  at  once  ready  for  the 
pillar  to  be  taken  out  where  there  are  series  of  inclines 
along  the  outcrop  of  say  xooo'  to  1500'  apart  or  more  in 
a  thinner  seam,  no  barrier  need  be  left  between  the  two 
sets  of  workings,  the  pillars  being  taken  out  from  the  cen- 
tral point  to  each  incline  as  required.  The  barriers  pro- 
tecting the  main  roads  would  be  got  only  when  the  incline 
itself  is  finished. 

In  general  it  may  be  taken  that  the  thicker  the  coal 
worked,  the  thicker  is  the  barrier  required;  but  uo  hori- 
zontal (along  the  strike)  barrier  should  be  less  than  ioo', 
and  no  vertical  (towards  the  dip)  barrier  less  than  50'. 

Three  main  galleries  should  be  driven  to  the  main  dip, 
and  these  will  be,  I  think,  as  a  rule  all  that  are  re- 
quired. 

The  central  road  may  be  used  for  haulage,  and  the 
two  outside  for  ventilation  and  pumpings,  aircrossings 
and  stoppings  being  put  in  as  required.  When  finished 
none  of  the  roads  within  the  vertical  barriers  should  be 
more  than  io',  or  possibly  12'  (for  endless  haulage)  wide 
and  8'  high,  whatever  be  the  thickness  of  the  seam. 

The  arrangement  applies  not  only  to  inclines  but  also 
to  shafts,  whether  the  workings  are  to  the  rise  or  dip.  So 
far  as  the  increased  cost  which  may  be  urged  against  the 
arrangement,  I  do  not  think  that  so  soon  as  one  panel 
length  has  become  productive,  the  cost  of  working  will  be 
any  higher  than  under  other  systems  of  laying  out  the 
workings,  though  at  first  when  opening  out  the  inclines 
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the  cost  per  ton  will  be  higher  due  to  the  comparatively 
small  amount  of  coal  raised  until  work  can  be  started 
inside  the  first  barrier ;  as  soon  as,  however,  the  systematic 
extraction  of  pillars  can  be  started,  the  working  cost 
should  be  as  low  or  lower  than  in  any  other  class  of  lay  out. 

The  pumping  required  is  shown  in  the  sketch.  Sumps 
are  made  on  the  rise  side  of  each  barrier  and  the  main 
pump  installed  here,  the  water  from  the  rise  workings 
being  collected.  Three  further  small  pumps  will  be  re- 
quired pumping  to  the  main  pump — one  in  the  main  dip  and 
one  in  each  of  the  opening-out  panels  as  shown — all  pipes 
and  pumps  should  be  kept  out  of  the  haulage  roads. 

One  main  level  haulage  is  shown  into  each  panel  but 
by  this  is  not  meant  that  one  haulage  is  necessarily  suffi- 
cient, it  being  probable  that  at  least  two  level  haulages 
would  be  required  for  each  panel  of  the  dimensions  shown. 

The  remarks  here  given  are  very  sketchy,  but  the 
writer  trusts  they  may  be  of  assistance  to  the  meeting,  and 
those  who  may  have  views  of  a  somewhat  similar  kind 
and  who  may  have  to  deal  with  the  opening  out  and  develop- 
ment of  new  workings. 


Discussion  on  the  proposed  Mining  Classes 

at  Asansol. 

President:  We  have  now  to  discuss  the  question  of 
an  Institution  of  mining  classes  at  Asansol.  The  idea 
is  in  embryo  and  is  put  before  you  in  accordance  with 
the  wish  of  the  Government  of  Bengal  for  discussion 
and  thought.  It  has  already  been  discussed  in  detail 
in  the  papers  which  have  been  circulated.  The  develop- 
ment of  the  industries  and  the  institution  of  railways 
have  altered  the  centre  of  gravity  and  relative  impor- 
tance of  towns  and  districts.  The  centre  of  coalfields 
now  is  a  point  of  far  greater  importance  than  the  centres 
where  the  seat  of  the  local  administration  previously 
existed,  and  it  is  only  natural  that  the  centres  of  educa- 
tion should  be  located  with  the  centre  of  industry. 
Industries  are  the  muscular  system  of  the  State,  and  they 
require  the  development  of  the  nervous  system  to  control 
them,  that  is  to  say,  of  education  and  of  administration. 
The  question  of  administration  was  previously  before  us 
and  modifications  have  resulted  ;  the  question  of  educa- 
tion is  now  before  you.  I  now  invite  Mr.  Adams  to 
speak  on  the  subject. 

G.  F.  Adams  :  As  most  of  you  know,  the  function 
of  the  Mining  Advisory  Board  is  to  control  and  direct 
the  lectures  which  are  given  at  the  various  centres  in  the 
coalfields,  and  mining  education  generally  in  the  coalfields, 
and  also  to  advise  Government  through  the  Director  of 
Public  Instruction  upon  any  questions  that  may  be  put 
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before  it.  It  is  somewhat  a  comprehensive  Board  and 
consists  of  the  Superintendent  of  Industries  from  the 
office  of  the  Director  of  Public  Instruction,  the  officers 
of  the  Department  of  Mines  and  certain  members  nomi- 
nated by  the  Mining  Association,  and  I  have  only  to 
mention  such  names  as  Messrs.  Ashton,  Heslop,  Mackin- 
tosh and  A.  S.  Thomson  to  show  that  the  mining 
community  and  the  professional  community  are  well 
represented.  For  more  than  three  years  the  Board  had 
felt  that  something  more  ought  to  be  done  in  the  way 
of  mining  education  in  the  coalfields.  They  did  not 
consider  for  a  moment  that  the  lectures  at  local  centres, 
where  the  men  are  working  daily,  should  be  given  up, 
but  in  addition  to  that  the  Board  felt  that  something 
more  should  be  done.  Mr.  Griffiths,  the  Government 
Mining  Lecturer,  prepared  a  scheme  before  he  left  India. 
The  scheme  was  to  arrange  in  addition  to  local  centres, 
for  more  advanced  lectures  at  two  centres,  one  at  Dhan- 
baid  and  one  at  Asansol.  He  proposed  an  increase  in 
the  salaried  staff  which  then  consisted  solely  of  himself. 
That  scheme  the  Government  of  Bengal  could  not  see 
their  way  to  adopt.  But  the  Board  still  felt  that  some- 
thing more  should  be  done  in  addition  to  the  lectures, 
and,  considering  that  a  technical  institute  at  Asansol 
was  the  right  thing  to  go  for,  they  turned  to  the  existing 
school  of  mines  which  is  attached  to  the  Civil  Engineer- 
ing College  at  Sibpur.  In  addition  they  considered  that 
in  all  probability — they  did  not  know  exactly — but  at 
any  rate  they  were  under  the  impression  that  the  Civil 
Engineering  College  would  be  removed  from  Calcutta, 
and  therefore  the  mining  classes  attached  to  it  would 
have  to  have  new  accommodation  built  for  them  some- 
where,   and   that   such   accommodation   would    not   cost 
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more  in  the  coalfields  than  at  Ranchi  or  anywhere  else, 
and  they  thought  that  it  would  be  very  much  better  to 
have  it  in  the  coalfields  at  such  a  centre  as  Asansol. 
Then  they  thought  to  be  successful,  such  an  institute 
should  be  established  as  near  as  possible  to  the  Asansol 
platform.  They  recognized  that  the  railway  authorities 
were  interested  in  technical  education,  as  their  schools 
at  Giridih  bore  witness,  and  that  therefore  they  might 
be  able  to  co-operate  with  Government  in  that  they 
might  be  able  to  give  Government  some  land  and  have 
combined  with  a  school  of  mines,  a  technical  institution 
for  their  young  people.  The  Board  never  for  a  moment 
considered  such  an  institute  sufficiently  ambitious  to 
rival  the  engineering  side  of  the  Civil  Engineering  College. 
I  feel  I  must  say  that  the  question  of  the  removal  of 
the  Civil  Engineering  College  in  its  entirety  had  never 
been  before  the  Board.  It  would  be  beyond  their  pro- 
vince to  advise  Government  on  such  a  matter.  It  was 
merely  the  mining  classes  that  they  considered.  Of 
course  the  Institute  can  discuss  anything,  and  all  he  has 
to  say,  as  a  member  of  the  Institute,  is  that  it  will  not 
be  possible  to  remove  the  whole  of  the  Civil  Engineering 
College  to  Asansol  because  they  could  not  get  enough 
land.  The  Board  considered  that  the  school  of  mines, 
if  it  were  situated  in  the  coalfields,  would  have  a  better 
chance  of  success  than  it  would  have  either  in  Calcutta 
or  at  Ranchi,  and  there  would  be  a  better  chance  for 
young  men  to  take  up  mining  as  a  profession.  And 
would  only  the  unqualified  benefit  from  a  school  of 
mines  in  their  midst  ?  Would  not  those  who  are  labelled 
qualified  also  not  gain  ?  May  I  not  say  that  those  who 
hold  the  most  senior  positions  and  who,  owing  to  the 
stress  and  strain  of  their  duties,  have  not  had  time  to 
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remember  so  much  or  to  keep  in  touch  with  the  most 
up-to-date  practice,  will  not  they  benefit  by  a  school  of 
mines  at  Asansol  where  lectures  can  be  given  on  advanced 
subjects.  I  feel  strongly  that  the  mining  classes  would 
be  of  greater  benefit  all  round  if  they  are  situated  in  the 
coalfields. 

Professor  P.  Bruhl. — I  am  in  general  agreement  with 
what  Mr.  Adams  has  said  as  to  the  desirability  of  remov- 
ing the  mining  school  to  the  coalfields.  As  to  the  com- 
paratively small  number  of  students  who  frequent  the 
mining  classes  at  Sibpur,  we  must  remember  that  that 
number  is  regulated  by  three  causes.  In  the  first  place 
we  are  not  getting  as  many  European  or  Eurasian  boys 
as  in  former  years  when  we  had  about  40  to  50  students, 
whilst  now  we  have  not  even  30.  The  majorit}'  of  Euro- 
pean and  Eurasian  lads  seem  to  prefer  other  walks  of  life. 
Secondly,  although  in  this  country  people  are  very  much 
in  the  habit  of  measuring  the  success  of  a  college  by  the 
number  of  students  in  the  institution,  this  method  of 
measuring  success  may  lead  to  wrong  conclusions.  Sup- 
pose, for  instance,  that  the  number  of  students  in  a  class 
is  20,  and  suppose  that  10  are  successful  every  year  ;  that 
would  mean  that  in  10  years  100  students  will  have  to 
find  employment.  Suppose,  further,  that  in  another  in- 
stance of  a  class  of  50,  30  pass  every  year,  but  only  10 
can  find  employment  and  20  have  to  loaf.  I  should  say 
that  class  of  20  with  10  passes,  and  all  getting  employment, 
is  more  successful  than  the  class  of  50  passing  30.  Third- 
ly, the  success  of  the  students  must  be  judged  very  largely 
by  the  quality  of  the  outturn.  The  money  spent  on  every 
one  who  is  successful  in  his  profession  is  always  well  spent. 
As  regards  the  other  point  I  do  not  think  a  single  one  of 
us  can  have  the  slightest  doubt  that  the  best  place  for  a 
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mining  college  is  a  mining  district,  where  the  students  live 
in  quite  a  different  atmosphere  and  come  into  immediate 
contact  with  the  work  for  which  they  are  learning.  Sib- 
pur  was  originally  chosen  as  the  seat  of  mining  classes 
because  the  whole  was  an  experiment  which  was  to  cost 
as  little  as  possible.  At  Sibpur  various  professors  not 
directly  attached  to  the  mining  department  teach  various 
subjects  to  the  mining  students  without  extra  cost  to 
Government.  In  future,  the  Civil  Engineering  College  can 
still  be  made  to  supply  preliminary  engineering  and  scien- 
tific education.  There  is  a  good  deal  taught  in  our  first 
two  years  which  is  useful  to  mining  students.  But  the 
more  specialized  mining  instruction  would  be  more  effici- 
ently imparted  to  the  students,  if  it  could  be  given  in  an 
institute  situated  in  the  coalfields. 

Mr.  E.  H.  Roberton:  I  have  studied  with  great  in- 
terest the  views  that  have  been  so  far  put  forward  on 
the  proposed  scheme  of  mining  classes  being  established 
at  Asansol,  more  especially  as  it  deals  with  my  own 
special  department.  I  will  make  my  remarks  brief,  as 
the  subject  was  very  fully  dealt  with  at  the  meeting  of 
the  Mining  Advisory  Board.  The  idea  of  planting  the 
Sibpur  College  Mining  Department  in  the  coalfields  is  by 
no  means  a  new  one.  In  fact  a  proposal  was  put  forward 
to  move  the  whole  Sibpur  College  to  some  site  near 
Dhanbaid,  and  a  search  was  made  for  a  suitable  spot.  A 
site,  however,  was  not  found,  and  the  idea  was  dropped  in 
favour  of  Ranchi. 

I  myself  have  been  from  the  first  in  favour  of  having 
the  mining  department  in  the  coalfields,  both  on  account, 
of  the  facility  with  which  students  might  be  recruited 
from  amongst  the  mining  men  themselves  and  their 
families,    and   also  because  the  department  would  be  in 
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more  intimate  touch  with  the  active  mining  world,  and 
the  students  with  their  future  field  of  labour.  I  did  not, 
however,  see  how  this  could  be  accomplished  without  the 
removal  of  the  whole  college  with  it.  Those  who  have 
read  my  paper  on  the  Mining  Department  which  was 
printed  a  few  years  ago  in  the  Transactions  of  this 
Institute  will  realize  that  mining  by  itself  is  by  no  means 
the  whole  of  the  education  of  a  student  who  aspires  to  the 
diploma.  During  his  third  and  fourth  years  at  the  college, 
the  years  in  which  the  mining  courses  are  taken,  a  week's 
work  is  divided  up  as  follows: — 

Third  Year.     Moulding  and  Pattern  making  ..  n    hours  per  week. 

Drawing     ..                  ..  >  •  7\ 

Mathematics                 ..  •■  3               ,, 

Chemistry  and  Physics  ..  4                ,, 
Mining  subjects  and  laboratory 

work        . .                  . .  .  .  9               , , 

Total       . .       34^  hours  per  week. 

Fourth  Year.     Fitter's  Shop               ..  ..11   hours  per  week. 

Drawing                      ..  ..         7^  ,, 

Mathematics                ..  ..          3  ,, 

Chemistry  and  Physics  ..         4  ,, 

Applied  Mechanics     . .  2  ,, 
Mining  subjects  and  laboratory 

work    . .                   ....  9  ,, 

Total       . .       36^  hours  per  week. 

It  will  be  seen  that  a  considerable  teaching  staff 
beside  the  mining  staff  is  demanded,  and  it  was  not  easy  to 
see  how  the  mining  department  could  be  installed  in  the 
coalfields  and  keep  up  the  present  high  standard  of  the 
diploma,  unless  the  rest  of  the  college  went  with  it,  or 
unless  very  considerable  expense  were  undergone  to  fit  out 
a  new  college  with   a  sufficient  equipment  of  apparatus 
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and  staff.  The  latter  course  meant  a  duplication  of  the 
staff  and  the  work  in  the  subsidiary  subjects  already  in 
existence  in  the  Sibpur  College,  and  did  not  appear  to 
warrant  the  expense  merely  for  the  sake  of  the  mining 
department.  However,  the  present  proposal  of  the  Mining 
Advisory  Board  offers  a  solution,  in  that  the  mining 
students  may  take  advantage  of  the  teaching  of  the  sub- 
sidiary subjects  and  the  manual  training  that  will  exist  in 
connection  with  the  railway  school. 

The  question  would  arise  as  to  whether  the  standard 
of  these  subjects  in  the  railway  students'  studies  would 
be  equivalent  to  that  in  the  present  diploma  course. 
Possibly  the  work  in  these  subjects  at  present  done  by  the 
mining  students  might  be  made  to  fix  the  standard  for 
the  railway  students. 

The  presence  of  the  mining  school  in  the  middle  of 
a  mining  district  would  keep  it  before  the  eyes  of  the 
managers,  and  would  dispel  much  of  the  ignorance  which 
now  prevails  to  some  extent,  I  am  afraid,  in  spite  of  the 
paper  I  read  on  this  subject  before  the  Institute,  as  to  the 
work  actually  done  by  the  mining  students  while  at  the 
college.  Not  so  long  ago,  in  conversing  with  a  man  of 
considerable  influence  in  the  coalfields,  I  was  surprised  to 
find  that  he  was  unaware  that  the  mining  students,  while 
at  the  college,  did  practical  work  in  the  carpenters',  black- 
smiths', moulders',  and  fitters'  shops,  and  had  to  pass 
stiff  examinations  in  these  branches  of  manual  work. 
With  the  mining  school  in  their  midst  the  managers  would 
know  exactly  the  work  going  on  at  the  college,  and  would 
be  able  to  gauge  the  abilities  of  the  additions  to  their 
staffs  that  they  might  recruit  from  it. 

The  desirability  of  having  a  practical  laboratory  such 
as  has  already  been  fitted  up  at  the  college  in  the  middle 
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of  the  coalfield  is  beyond  question,  and  has  been  well 
discussed.  Such  a  laboratory,  capable  of  treating,  to 
some  extent,  mineral  in  bulk,  would  have  a  twofold 
value.  It  would  give  the  managers  some  idea  of  the 
possibilities  latent  in  their  products,  and  their  probable 
behaviour  under  different  methods  of  treatment,  and  also 
would  ensure  the  students  having  work  with  a  definite 
end  in  view. 

I  should  like  to  join  with  Mr.  Briihl  in  pointing  out 
that  the  habit,  so  prevalent  in  India,  of  judging  the  suc- 
cess or  utility  of  a  school  or  class  by  the  numbers  attend- 
ing it,  may  prove  quite  misleading.  To  turn  once  more 
to  my  paper  describing  the  mining  department.  Students 
are  not  admitted  to  the  mining  classes  until  they  have 
passed  the  first  and  second  years'  courses  at  the  college 
Thus  the  weedingout  process  commences  long  before  the 
student's  name  is  entered  on  the  roll  of  mining  students, 
and  lads,  whose  intention  is  to  join  the  department  when 
they  reach  the  third  year,  find  themselves  unable  to  pass 
the  pontes  asinorum  in  the  shape  of  the  first  and  second 
years'  examinations.  Even  now  several  would-be  mining 
students  who  failed  last  year  are  languishing  in  the  outer 
darkness  of  the  first  and  second  years'  courses  (they  are 
allowed  to  "  repeat"  once),  and  hoping  for  better  luck  in 
the  examinations  at  the  end  of  this  session.  Some  of 
these  will,  no  doubt,  pass,  and  enter  the  mining  class,  and 
some  will  probably  fail  again  and  have  to  leave  the 
college. 

The  weeding-out  process  does  not  stop  here  The 
students  have  to  pass  the  third  year's  examinations 
before  being  allowed  to  proceed  to  the  diploma  course, 
and  a  certain  number  drop  out  at  this  spot. 

This  brings   me   to   my  point.     If    the   aim   of  the 
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department  were  merely  numbers,  we  might  admit  all  and 
sundry  who  send  in  their  names,  or  we  might  lower  con- 
siderably the  admission  standard,  and  modify  or  abandon 
the  weeding-out  process.  Thus  conceivably  the  mining 
class  at  the  college,  at  the  commencement  of  this  session, 
instead  of  seventeen  (it  is  now  reduced  to  fourteen)  might 
have  numbered  twenty-five  or  thirty.  But  would  the 
class  have  been  really  more  efficient,  and  more  worthy  of 
the  epithet  ''successful"?  I  think  not.  Just  as  the 
speed  of  a  fleet  is  that  of  the  slowest  vessels,  so  the 
progress  of  a  class  of  students  is  hindered  by  a  number  of 
units  whose  elementary  knowledge  is  not  up  to  the  work 
that  is  in  hand.  Also  a  smaller  class  of  selected  students 
gives  the  professor  a  much  better  chance,  as  more  indi- 
vidual attention  can  then  be  given. 

I  wish  to  lay  stress  on  this  point  now,  because  in  the 
event  of  the  proposed  mining  and  technical  institute 
becoming  fact,  the  question  of  its  success  and  progress 
would  come  up  in  course  of  time,  and  if  at  its  inception 
the  idea  were  prominent  that  the  success  of  the  diploma 
class  would  be  gauged  by  the  numbers  attending  it,  there 
would  almost  inevitably  follow  a  tendency  to  drop  in  the 
efficiency  of  the  class  and  in  the  standard  of  the  diploma. 
The  success  of  the  night  classes,  however,  might  reason- 
ably be  gauged  by  their  numbers,  as  in  this  case  there 
would  be  no  entrance  standard,  or  if  any,  a  low  one,  and 
no  weeding-out  process. 

I  might  here  remind  the  members  of  this  Institute  of 
a  point  brough  tforward  by  Mr.  Heaton  at  the  reading  of 
my  paper  referred  to  above,  namely  that  there  is  not 
accommodation  at  the  vSibpur  College  for  a  large  class  of 
mining  students.  Owing  to  the  continually  impending 
removal  of  the  college  no  new  buildings  for  classrooms 
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have  been  made  for  a  good  many  years.  These  were 
really  necessary  when  the  new  mining  department  was 
created  at  the  college,  but  we  have  had  to  make  shift  with 
what  room  could  be  spared  from  other  departments. 

Mr.  H.  H.  Hayden  :  No  one  could  fail  to  be  struck 
by  the  fact  that  the  suggestion  of  the  Mining  Advisory 
Board  to  establish  a  technical  institute  at  Asansol  is  a 
most  excellent  one.  When  Mr.  Ashton  first  forwarded  me 
their  report,  however,  I  understood  from  it  that  their 
intention  was  to  abolish  the  present  system  of  lectures  at 
various  centres  and  to  substitute  for  it  a  centralized  insti- 
tute at  Asansol.  I  am  delighted  to  hear  now  from  Mr. 
Adams  that  my  inference  was  wrong  and  that  there  was 
no  intention  of  giving  up  the  lectures 

In  discussing  such  a  suggestion  as  the  one  now  before 
us,  one  of  the  chief  points  to  be  kept  in  view,  especially  in 
these  days  of  financial  stringency,  is  the  question  of  funds. 
An  institute  which  is  to  turn  out  fully  qualified  Mining 
Engineers,  must  be  prepared  to  include  in  its  curriculum 
not  merely  mining,  but  also  the  various  subsidiary  subjects 
with  which  it  is  necessary  for  the  Mining  Engineer  to  have 
at  least  a  nodding  acquaintance.  In  their  report,  the 
Board  have  cited  a  number  of  such  subjects  on  which  it 
would  be  desirable  that  lectures  should  be  delivered  at  the 
proposed  institute  at  Asansol.  Lectures,  however,  involve 
qualified  lecturers,  and  lecturers  involve  salaries.  As  a 
body  deeply  concerned  with  mining  education,  we  have 
been  consulted  by  the  Government  of  Bengal  with  regard 
to  the  proposed  scheme,  and  it  is  incumbent  on  us  not 
merely  to  express  our  approval  of  it  in  general  terms,  but 
to  offer  suggestions  which  should  be  sound  both  from  a 
financial,  as  well  as  from  an  educational,  point  of  view. 
The  scope  and  nature  of  the  proposed  institute  has  already 
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been  put  before  you  by  the  speakers  who  have  preceded 
me,  but  the  question  of  meeting  the  cost  has  still  to  be 
discussed,  and  this  question  is  one  on  which  the  Local 
Government  will  no  doubt  look  to  us  for  suggestions. 
So  far  as  the  mining  classes  are  concerned,  the  Mining 
Advisory  Board  propose  that  the  difficulty  should  be  met 
by  the  transfer  of  the  mining  branch  of  the  Civil  Engineer- 
ing College  from  Sibpur  to  Asansol ;  but  instruction  in 
other  subjects  still  remains  to  be  provided  for.  To  do 
this,  two  courses  suggest  themselves,  namely,  either  the 
endowment  of  special  professorships  for  Asansol  or  the 
employment  of  such  means  of  instruction  as  are  at  present 
available,  that  is  to  say,  the  classes  already  in  existence  at 
Sibpur.  The  former  course  is  that  apparently  favoured 
by  the  Mining  Advisory  Board,  but  in  putting  forward 
our  suggestions  we  should  bear  in  mind  the  extra  expense 
that  such  a  course  would  entail,  and  we  should  give  careful 
consideration  to  the  alternative  of  making  use  of  the  exist- 
ing facilities  We  have  long  been  familiar  with  the  rumour 
that  the  Civil  Engineering  College  is  to  be  transferred  to 
Ranchi ;  if  it  is  to  be  moved  at  all,  would  it  not  be  worth 
while  asking  the  authorities  of  the  college  to  consider  the 
possibility  of  removing  it  to  Asansol  instead  of  to  Ranchi  ? 
Professor  Briihl  has  told  us  that  for  instruction  in  subjects 
other  than  mining  Calcutta  is  by  far  the  best  centre  avail- 
able. It  would  seem  therefore  that  there  is  still  some 
lingering  doubt  as  to  the  question  of  removal  at  all ;  if  so, 
the  matter  is  not  so  simple,  but  it  is  worth  our  while  to 
consider  whether  some  scheme  could  not  be  evolved  by 
which  it  should  be  possible  to  provide  the  necessary  in- 
struction not  only  in  mining,  as  proposed,  but  also  in  other 
allied  subjects  through  the  highly  efficient  channels  already 
in  existence.     The  most  obvious  course  for  us  to  take  now 
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would  seem  to  be  to  form  a  Committee  of  members  of  this 
Institute  to  discuss  the  question  in  all  its  bearings  and 
finally  to  report  to  the  Institute  at  its  next  general  meet- 
ing. Such  a  Committee  should  include  representatives  of 
the  Civil  Engineering  College,  of  the  Mining  Advisory 
Board  and  of  the  prospective  employers  of  the  students 
to  be  trained  by  the  proposed  institute:  it  should  thus  be 
possible  to  formulate  suggestions  which  would  be  of  con- 
siderable service  to  the  Local  Government. 

Professors  Briihl  and  Roberton  have  both  sounded  a 
note  of  warning  as  to  the  policj^-  of  the  proposed  technical 
institute  and  have  urged  the  advisability  of  turning  out  a 
small  number  of  thoroughly  competent  and  well- trained 
men  rather  than  a  large  number  indifferently  trained  and 
of  inferior  capacity.  There  is  at  the  present  moment  a 
general  tendency  to  regard  technical  education  as  the 
panacea  for  all  the  ills  that  India  is  heir  to  ;  that  there  is 
a  great  future  before  it  no  one  can  doubt,  but  so  far  as 
mining  is  concerned,  we  must  remember  that  the  number 
of  openings  is  limited,  and  it  behoves  us  to  move  warily 
lest  we  do  more  harm  than  good  by  turning  out  a  large 
number  of  men  for  whom  there  is  no  employment.  It 
should  not  be  difficult  to  guard  against  this  danger,  how- 
ever, for  the  Mining  and  Geological  Institute  should  be  in 
a  position  to  ascertain  from  mine  managers  their  probable 
requirements  from  year  to  year  and  thus  help  the  tech- 
nical institute  to  avoid  the  pitfall  of  overproduction. 

Mr.  W.  A.  Lee:  I  believe  I  am  the  only  member  pres- 
ent of  the  original  Committee  formed  by  the  Government 
of  Bengal  to  deal  with  the  question  of  instruction  in  min- 
ing. At  that  time  we  had  before  us  a  proposal  for  the 
formation  of  a  mining  college,  and  it  was  suggested  that 
such  a  college  should  be  located  at  Asansol. 
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After  a  very  full  discussion,  and  the  most  careful 
consideration  we  decided  to  recommend  to  Government 
that  the  mining  classes  should  be  at  the  Civil  Engineering 
College  at  Sibpur.  We  decided  against  a  Mining  School 
at  Asansol;  firstly,  because  mining  instruction  was  an  ex- 
periment and  it  was  undesirable  to  form  a  separate  mining 
school  until  we  could  be  more  sure  of  its  desirability ;  and 
secondly,  because  we  had  no  hope  of  being  able  to  obtain 
the  necessary  funds.  We  selected  the  Sibpur  College, 
not  because  of  any  virtue  in  its  site,  but  because  the  col- 
lege happened  to  be  there,  and  we  thought  it  would  be  a 
pit)'  not  to  utlilize  for  our  experiment  the  buildings,  the 
equipment  and  the  staff  of  the  Sibpur  College,  for  the 
purpose  of  giving  the  preliminary  general  and  scientific 
training  which  the  Sibpur  College  curriculum  afforded. 
The  whole  matter  was  a  question  of  money,  and  we  had 
to  do  the  best  we  could  with  the  small  amount  of  money 
we  understood  was  available. 

It  would  undoubtedly  be  an  advantage  to  the  stu- 
dent to  be  trained  to  some  extent  on  the  coaltields,  or  at 
a  place  within  easy  reach  of  the  coalfields,  and  I  think  it 
would  not  be  a  reversal  of  the  policy  recommended  by 
the  Committee  if  the  mining  instruction  were  to  be  trans- 
ferred entirely  to  the  coalfields.  I  do  not  think  it  would 
be  advisable  or  even  practicable  to  transfer  the  whole  of 
the  curriculum  of  the  mining  students  to  the  coalfields, 
because  the  first  part  of  their  training  is  scientific  and 
mechanical,  and  this  can  be  as  well  taught  in  the  excel- 
lently equipped  College  at  Sibpur  as  anywhere,  but  when 
the  students  have  completed  their  preliminary  scientific 
training  in  the  College  at  Sibpur,  or  at  Ranchi  or  where- 
ever  it  may  be,  the  students  may  as  well  be  transferred  to 
a  purely  mining  school  in  the  coalfields  to  learn  mining. 
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Speaking  for  myself,  I  do  not  think  we  could  remove 
the  students  altogether  from  the  Sibpur  College,  but  I 
should  be  prepared  to  vote  that  out  of  their  whole  period 
of  college  training  the  students  should  remain  at  Sibpur 
for  the  first  portion  and  should  spend  the  last  two  years 
at  a  suitable  school  in  a  mining  centre  in  the  coalfields. 

Note. 

I  should  like  to  add,  to  what  I  said  at  the  meeting, 
an  expression  of  opinion  that  the  immediate  neighbour- 
hood of  the  town  of  Asansol  is  not  a  desirable  location  for 
a  mining  school,  which  should  be  not  less  than  3  miles 
from  the  railway  station  if  Asansol  be  selected.  Dhanbaid 
would  be  in  many  respects  preferable. 

I  am  not  dissatisfied  with  the  work  hitherto  done  at 
Sibpur,  and  I  have  some  doubt  as  to  whether  much 
better  results  would  be  obtained  elsewhere.  Against  the 
unquestioned  advantages  for  teaching  mining  which  a 
school  in  a  mining  centre  would  offer,  must  be  weighed 
the  loss  of  the  better  discipline,  and  the  esprit  de  corps  to 
be  found  in  a  large  college. 

President. — Though  we  have  had  a  long  and  interest- 
ing discussion,  we  will  have  to  discuss  this  important  mat- 
ter again  and  again,  and  our  next  discussion  will,  I  expect, 
be  held  in  Calcutta,  where  the  mine-owners  will  be  invited 
to  take  part  in  it,  and  I  have  to  leave  this  to  my  successor. 
I  will  only  say  that  a  great  deal  more  than  mere  educa- 
tion is  wanted.  What  is  a  great  deal  more  needed  than 
knowledge  is  character.  Wherever  this  school  is  to  be 
put  up,  I  hope  it  will  be  where  character  can  be  developed 
and  back-bones  strengthened.  In  the  beginning  of  the 
year  it  was  my  privilege  to  speak  on  sanitation,  and  I  con- 
sider that    even    of   greater   importance   than   education. 
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Children  develop  spleen  and  fever  before  they  can  talk, 
and  I  think  education  should  be  carried  on  where  men  can 
work  hard,  and  I  do  not  think  there  is  any  good  education 
without  sanitary  surroundings.  I  think  there  is  no  sight 
in  India  so  sad  as  that  of  children  and  young  people  going 
to  School  or  College  from  pestilential  homes  through  filthy 
lanes,  and  when  I  see  them  I  wish  that  the  money  and 
energy  given  to  education  were  given  to  making  such 
places  healthy.  I  will  not  keep  you  any  longer.  This  is 
the  last  time  I  come  before  you,  and  I  must  say  good-bye 
to  you  all. 
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Annual  General  Meeting. 

Calcutta,   26th  January,   1912. 

The  Sixth  Annual  General  Meeting  of  the  Institute  was 
held  on  Friday,  the  26th  January  1912,  at  11  a.m.,  at  the 
Lecture  Hall  of  the  Asiatic  Society  of  Bengal,  Calcutta. 
Mr.  H.  G.  Graves  (past  President)  in  the  Chair  and  the 
following  members  were  present : — Messrs.  G.  F.  Adams, 
T.  Adamson,  F.  J.  Agabeg,  P.  H.  Ashcroft,  A.  C.  Banerjee, 
R.  G.  M.  Bathgate,  E.  S.  Bennertz,  R.  J.  Browne,  P.  Briihl, 
L.  M.  Chaudhuri,  N.  M.  Chaudhuri,  T.  Chrystle,  W.  R. 
Criper,  C.  J.  E.  David,  Geo.  Dixon,  C.  A.  Forbes,  Glen 
George,  H.  H.  Hayden,  S.  Heslop,  A.  H.  Higby,  Lt.-Col. 
F.  Cunynghame  Hughes,  L-  A.  Jacobs,  S.  Kirk,  G.  C.  Lath- 
bury,  G.  C.  Leach,  W.  A.  Lee,  F.  A.  S.  Longley,  A.  G. 
Mackay,  Jas.  Mackintosh,  J.  J.  Marshall,  J.  G.  Maughan, 
C.  H.  McCale,  S.  McMurtrie,  N.  N.  Mukerji,  J.  W.  Murphy, 
T.  C.  Murray,  C.  Naime,  J.  A.  Oliver,  F.  Owen,  C.  L-  Phil- 
lipps,  W.  H.  Phillips,  H.  A.  Pringle,  H.  H.  Reynolds,  E.  H. 
Roberton,  Dr.  C.  Schulten,  W.  Simmons,  R.  R.  Simpson, 
A.  S.  Thomson,  G  H.  Tipper,  T.  H.  Ward,  D.  A.  Whyte, 
F.  Powell  Williams,  and  W.  J.  Wood. 
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Mr.  H.  G.  Graves  (past  President),  in  opening  the  meet- 
ing, said: — Our  President,  Sir  R.  P.  Ashton,  as  you  all 
know,  has  now  retired  and  gone  to  England  and  we  may 
congratulate  him  on  his  well-deserved  honours.  In  his 
absence,  I  have  been  asked  to  take  the  chair  to  open  this 
meeting,  and  I  now  declare  it  open  and  I  welcome  all  present 
here. 

The  first  thing  that  we  have  to  do  is  to  appoint  scru- 
tineers for  the  counting  of  the  voting  papers  for  the  Presi- 
dent and  Council  for  the  forthcoming  year.  I  will  ask 
Mr.  Chrystle  and  Mr.  McCale  to  be  kind  enough  to  act  as 
scrutineers  with  your  permission. 

Mr.  Graves  then  read  the  minutes  of  the  last  ordinary 
General  Meeting  held  at  Dishergarh  on  the  20th  November 
191 1  and  signed  them  as  correct. 

The  following  Report  of  Council  was  then  read  : — 


Report  of  Council. 

The  Council  have  the  honour  to  present  the  Sixth 
Annual  Report  on  the  working  of  the  Mining  and  Geologi- 
cal Institute  of  India. 

2.  During  the  year  there  has  been  a  net  increase  of 
2  in  Subscribers  and  a  decrease  of  4  in  Ordinary  Members, 
2  in  Associates,  and  one  in  Honorary  Members.  This 
slight  decrease  is  partly  accounted  for  by  the  removal 
from  the  register  of  the  names  of  several  members  owing 
to  non-payment  of  subscriptions.  The  following  table 
gives  the  numbers  since  the  Institute  was  founded  : — 


1906. 

1907. 

1908. 

1909. 

1910. 

1911. 

Ordinary  Members 

156 

187 

219 

233 

251 

247 

Associate  Members 

8 

16 

18 

19 

17 

17 

Associates 

3 

7 

11 

9 

7 

5 

Honorary  Members 

2 

8 

8 

10 

11 

10 

Subscribers 

2 

6 

10 

10 

18 

20 

3.     The  following  list  shows  the  names  and  addresses 
of  those  who  have  joined  the  Institute  during  the  year 

IQII. 

Ordinary  Members. 

1.  Banerjee,  Abinash  Chandra,  M.A.     Colliery  Proprietor  and 

coal  merchant,  33,  Canning  Street,  Calcutta. 

2.  Bull,  G.,  Colliery  Manager,  Margherita,  Assam. 

3.  Cameron,  A.  P.,  A.M.I. C.E.,  M.I.M.E.,  Engineer,    10,   Clive 

Street,  Calcutta. 

4.  Campbell,  R.  F.,  Colliery  Manager,  Holder  of  1st  Class  Mine 

Manager's  Certificate  of  Competency  under  British  Coal 
.Mines  Act.     Jamadoba  Colliery,  Jamadoba,  Manbhum. 

5.  Castles,  G.,  Mining  Engineer,  Lakurka  Colliery,  Katrasgarh. 
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10. 
ii. 

12. 


13- 

14. 

15- 

16 

17 

18 
19 

20 

21 
22 


1. 


Crawford,  Geo.,  Clay- Worker,  General  Manager,  Messrs.  Burn 

&  Co.'s  Pottery  Works,  Raniganj. 
Hughes,  Alec.  B.,  Mining  and  Civil  Engineer,  Asst.  Engineer 

(Mine),  B.  N.  Ry.,  Jamadoba,  Manbhum. 
Judd,  H.  E.,  Mining  and  Civil  Engineer.     Messrs.  Tata  Iron 

&  Steel  Co.,  Ivd.,  Sakchi,  via  Kalimati,  B.N.R. 
Kirk,  S.,  Holder  of  1st  Class  Mine  Manager's  Certificate  of 

Competency    under    British     Coal   Mines    Act.     Colliery 

Manager,  Murulidih  Colliery,  Mahuda,  B.N.R.    [Raniganj. 
Lake,  E.,  Diamond  Drill  and  Boring  Expert.     The  Hotel, 
Dee,  W.  A.,  Mechanical  Engineer,  38,  Strand,  Calcutta. 
Mackie,   J.,    Mining   Engineer,    Holder    of    1st   Class   Mine 

Manager's  Certificate  of  Competency  under  British  Coal 

Mines  Act.     Bhowra  Colliery,  Jamadoba,  Manbhum. 
Mellon,  R.,  Mining  Engineer,  Central  India  Mining  Co.,  L,d., 

Kamptee,  C.P. 
Murphy,  J.  W.,  Colliery  Manager,  Holder  of  1st  Class  Mine 

Manager's  Certificate,  Lutchipore  Colliery,  Sitarampore. 
Nay  smith,  G.,  Colliery  Manager,  Holder  of  1st  Class  Mine 

Manager's  Certificate  of  Competency  under  British  Coal 

Mines  Act.     Bhagaband  Colliery,  Jharia. 
Pinfold,   E.  S. ,  Geologist,  c  b  The   Indo-Burma    Petroleum 

Co.,  Ld.,  P.O.  Box  No.  132,  Rangoon. 
Read,   H.  C,    Mining    Engineer,  B.Sc.  (B'ham),  M.I.M.E., 

Bhuskajuri  Colliery,  Asansol. 
Samson,  T.,  Colliery  Manager,  Kuardi,  Kalipahari,  E.I.R. 
Thorn,  C.  H.  R.,  Mechanical  and  Electrical  Engineer,  Grand 

Hotel,  Calcutta. 
Trotmau.  H.    L,.,   Mining     Engineer,    Singareni     Collieries, 

Yellandu,  Deccan. 
Wells,  Robt.  G.,   Mechanical   Engineer,    General   Manager, 

Tata  Iron  &  Steel  Co.,  L,d.,  Sakchi,  via  Kalimati. 
Williams,    W.    Hutton,    Mining    Engineer    and    Economic 

Geologist,  A.R.S.M.,  M.I.M.E..  M.I.M.M.,  F.G.S.,  Sijua, 

E.I.R. 

Associate  Member. 

Dala    Joti    Pershad,    Geologist    and     Prospecting     Officer, 
Jammu. 
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Associates. 


i.     Rao  Saheb  D.  Luxminarayana,  Mine  Owner,  Kamptee,  C.P. 
2.     Rai  Sahib  Hira  Lai  Sukul,  Mine  Proprietor,  Kamptee,  C.P. 

Subscribers. 

1.  Law,   Hon'ble  Maharajkumar   Reshee  Case,   Merchant,   96, 

Amherst  Street,  Calcutta. 

2.  Wanklyn,  Wm.,  Engineer,  Messrs.  Andrew  Yule  &  Co.,  Ld.; 

8,  Clive  Row,  Calcutta. 

4.  Eight  members  have  resigned  : — Messrs.  P.  N. 
Bose,  Theo.  Fleischer,  A.  Gregory,  E.  L.  Hope,  H.  M. 
Leslie,  W.  McFarlane,  Khan  Bahadur  B.  D.  Patel  and  R. 
Wordsworth.  The  following  names  have  been  removed 
from  the  list,  under  Rule  14  of  the  Articles  of  Associa- 
tion :— Messrs.  G.  F.  Bapty,  T.  C.  Barker,  T.  H.  Bennertz, 
C.  M.  Carapiet,  F.  L-  Cork,  G.  H.  Crabbe,  Ramji  Das, 
Thakur  Das,  W.  E.  Iyawrie,  H.  W.  Loughran,  F.  T.  Marley, 
G.  K.  Mitchell,  A.  Murdoch,  Col.  G.  M.  Porter,  Messrs. 
F.  A.  Roberts,  E.  Sommerfeldt,  J.  W.  Thornton,  P.  G. 
Vickers,  and  S.  D.  Ware. 

The  Council  have  to  note  with  regret  the  death  of 
Mr.  Edward  Prichard  Martin,  of  the  Hill,  Abergavenny, 
England,  an  Honorary  Member  of  the  Institute,  which 
occurred  at  the  close  of  1910.  As  Vice-Chairman  of  Guest 
Keen  Nettlefields,  Limited,  his  interests  were  much  bound 
up  with  India,  which  he  visited  in  the  cold  season  of 
1902-03  in  a  consulting  capacity. 

5.  Meetings  of  the  Institute  were  held  as  follows  : — 

Annual  General  Meeting,  Calcutta,  27th  January,  1911. 
Ordinary  General  Meeting,  Jharia,  20th  February,  1911. 

,,  ,,  ,,         Kalimati,  17th  July,  1911. 

,,  ,,  ,,         Asansol,  23rd  August,  1911. 

,,  ,,  ,,         Dishergarh,  20th  November,  191 1. 
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Ordinary   General  Meetings  were  held  at   Jharia  by 
the  kind  invitation  of  the  East  Indian  Coal  Co.,  Ed.,  the 
Indian  Collieries  Syndicate,  Ed.,  and  the  Raniganj   Coal 
Association,  Ld.,  and  at  Kalimati  by  that  of  the  Tata  Iron 
and  Steel  Co.,  Ed.     A  meeting   was  held   at  Asansol  for 
discussion  of  the  Draft  Special  Mining  Rules.     In  conjunc- 
tion with  a  visit  to  the  deep  pit  workings  at  Bejdih  and 
Sodepore  of  the  Equitable  Coal  Co.,  Ld.,  and  the  Bengal 
Coal  Co.,  Ed.,  respectively,  a  meeting  was  held  at  Disher- 
garh  for  the  reading  and  discussion  of  papers  and  for  dis- 
cussion   of  the   proposal   to   establish   Mining   classes   at 
Asansol. 

6.  At  the  Annual  General  Meeting  the  President 
delivered  the  Presidential  Address,  and  at  this  and  the 
subsequent  meetings  the  following  papers  were  read  and 
discussed  : — 

(a)  Manufacture  of  Patent  Fuel  and  Utility  of  Low  Grade  Coals. 

By  W.  H.  Phillips. 

(b)  Practical  Coal  Sampling  and  Scheme  for  Purchase  and  Sale 

of  Coal  by  Analysis.     By  Major  F.  Cunynghame  Hughes, 
F.C.S.,  A.I.M.M. 

(c)  Artesian  Well  Boring.     By  Messrs.  Kilburn  &  Co. 

(d)  Underground  Methods  in  Indian  Mining.     By  S.  McMurtrie. 

The  following  papers  have  been  accepted  and  will  be 
read  and  discussed  at  subsequent  meetings:— 

(a)  Pillar  Working  in  the  Raniganj   and  Jharia  Coal-fields.     By 

C.  H.  McCale,  Medallist  in  Mining  (Science  &  Art  Dept.K 

(b)  Note  on  Deep  Shafts.     By  Glen  George,  B.Sc,  A.M.I.CE. 

7.  Three  parts  of  the  Transactions  have  been  issued, 
forming  Parts  1,  2  and  3  of  Vol.  VI.  Parts  1  and  2  were 
issued  to  members  on  the  29th  April  and  Part  3  on  the 
12th  October,  1911.  The  concluding  part  of  the  volume 
is  now  in  the  press  and  will  be  issued  shortly. 
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8.  Ten  Council  meetings  have  been  held  during  the 
year  for  election  of  members  and  transaction  of  the 
current  business  of  the  Institute.  The  By-law  (4)  relat- 
ing to  the  award  of  the  Government  Prize  for  Rs.  500  has 
been  amended  and  now  reads  as  follows: — 

"A  member  may  collaborate  with  members  or  with  non-mem- 
bers in  writing  a  paper.  In  awarding  the  prize,  preference 
will  be  given  to  papers  written  solely  by  members.  If  the 
prize  is  awarded  for  a  paper  by  joint  authors,  it  shall  be 
divided  equally  amongst  them." 

9.  The  Raniganj  Map  Committee  met  on  one  occa- 
sion during  the  year.  This  was  on  31st  July  1911,  when 
the  finished  sheets  on  the  4"  scale  were  submitted  to  the 
members  for  inspection.  Attention  was  drawn  to  grave 
errors  in  the  positions  of  the  railway  lines  and  sidings  as 
marked  on  the  sheets.  It  was  decided  to  correct  these 
errors  as  far  as  possible,  and  with  the  valuable  help  of 
Messrs.  S.  Heslop  (New  Beerbhum  Coal  Co.),  F  Owen 
(Equitable  Coal  Co.)  and  Glen  George  (Bengal  Coal  Co.) 
this  has  now  been  done  with  fair  success. 

Mr.  Harold  Walker  (Geological  Survey  of  India) 
undertook  the  correction  of  the  general  geology,  but  owing 
to  his  absence  on  leave  for  six  months  and  subsequent 
unfortunate  illness  he  was  not  able  to  submit  his  set  of 
coloured  sheets  until  the  middle  of  December.  The  Sur- 
veyor is  now  at  work  transferring  his  work  to  the  finished 
sheets.  When  completed  these  latter  will  be  sent  to  the 
Survey  of  India  printing  office  for  reproduction.  This 
will  probably  take  about  six  months. 

A  set  of  four  sheets  on  the  1"  scale  and  showing  the 
area  covered  by  the  Raniganj  Map  has  been  obtained 
from  the  Survey  of  India  Office.  The  positions  of  the 
railway  lines  on  them  have  been  corrected,  and  they  have 
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been  returned  for  the  preparation  of  a  single  sheet  show- 
ing only  the  necessary  area.  A  geological  map  on  the  i" 
scale  will  subsequently  be  prepared  on  this  scale  by  reduc- 
tion from  the  4"  sheets. 

It  is  confidently  hoped  to  publish  the  4"  maps  during 
he  coming  year. 

10.  A  Committee  of  the  following  gentlemen  has 
been  formed  to  revise  the  geological  map  of  the  Jharia 
Coal-fields: — Messrs.  G.  F.  Adams,  T.  Adamson,  R.  Barrow- 
man,  R.  G.  M.  Bathgate,  R.  J.  Browne,  E.  S.  Bennertz, 
R.  F.  Campbell,  D.  Davies,  Dr.  L.  h-  Fermor,  G.  George, 
T.  S.  Gibson,  H.  H.  Hayden,  A.  B.  Hughes,  J.  S.  Kean, 
G.  Miller,  N.  N.  Mukherjee,  H.  A.  Pringle,  R.  R.  Simpson, 
A.  S.  Thomson,  T.  Walsh,  T.  H.  Ward,  J.  B.  Wardlaw, 
and  W.  Hutton  Williams.  Mr.  R.  G.  M.  Bathgate  has 
been  appointed  to  act  as  Honorary  Secretary  of  the 
Committee. 

11.  Branch  Centres  have  been  formed  for  the  Rani- 
ganj  and  Jharia  Coal-fields,  where  members  may  meet 
locally  for  the  reading  and  discussion  of  papers.  Messrs. 
H.  C.  Read  and  R.  R.  Simpson  have  been  appointed  local 
Honorary  Secretaries  for  the  respective  branches.  Two 
such  meetings  have  been  held,  viz. — one  at  Asansol  on 
nth  December,  1911,  and  the  other  at  Jharia  on  21st 
December,  1911. 

12.  The  prize  offered  by  the  Government  of  India 
for  the  best  paper  read  before  the  Institute  was  awarded 
to  Major  F.  Cunynghame  Hughes  for  his  valuable  paper 
on  "  Proximate  Analyses  and  Calorific  Values  of  Bengal 
Coals." 

13.  The  Council  desire  to  place  on  record  their  high 
appreciation  of  the  services  rendered  to  the  Institute  by 
Sir  R.  P.  Ashton  as  member,  as  Treasurer,   and  as  Presi- 
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dent,  and  vote  him  their  hearty  congratulations  for  the 
honour  conferred  on  him  by  His  Majesty  the  King- 
Emperor. 

14.  The  Indian  Mining  and  Geological  Club,  London, 
consists  of  over  150  members.  The  Club  is  prepared 
to  undertake  on  behalf  of  Indian  Firms  or  Companies 
wishing  to  engage  .persons  from  England,  to  make  a 
selection  of  candidates  for  mining  or  geological  work  in 
India.  It  is  hoped  that  members  proceeding  to  England 
will  notify  the  Honorary  Secretary  of  the  Club  at  30  and 
31,  Furnival  Street,  Holborn,  London,  E.C.,  where  the 
office  of  the  Club  is  situated. 

15.  The  following  is  the  financial  statement  for  the 
year  1911.  The  revenue  of  the  Institute  is  Rs.  9,908-7-3, 
the  expenditure  Rs.  8,070-14-11,  leaving  a  balance  of 
Rs.  1,837-8-4.  In  addition  Rs.  735,  the  realization  of 
Entrance  Fees,  has  been  credited  to  Capital. 
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The  Honorary  Treasurer,  in  presenting  the  Financial 
Statement,  said : — Gentlemen,  the  Financial  Statement  is 
attached  to  the  end  of  the  printed  report,  and  from  this 
you  will  see  how  the  accounts  stand,  and  I  need  not  go 
into  the  whole  of  the  Balance  Sheet ;  but  I  particularly 
want  to  draw  your  attention  to  the  Income  and  Expendi- 
ture Account. 

You  will  notice  that  the  invested  funds  of  the  Insti- 
tute are  now  Rs.  26,000.  Rs.  22,000  we  invested  with  the 
National  Bank  on  fixed  deposit  at  4  per  cent,  and  Rs.  4,000 
at  the  same  rate  of  interest  with  the  Alliance  Bank.  The 
National  Bank  would  not  give  us  more  than  3!  per  cent 
for  the  Rs.  4,000,  so  we  took  it  to  another  Bank  where  we 
could  get  4  per  cent.  That  investment  brings  us  in  a  small 
income  which  helps  us  to  carry  on  during  the  year,  but  the 
amount  we  get  from  interest  is  small  and  we  really  are 
dependent  for  the  money  to  run  the  Institute  on  the  sub- 
scriptions. Of  course  the  entrance  fees  do  not  goto  income ; 
they  go  to  Capital  Account. 

You  will  find  in  the  Income  and  Expenditure  Account 
that  the  expenditure  last  year  was  Rs.  9,908-7-3,  less 
Rs.  1,837-8-4,  which  is  the  balance  carried  to  Balance  Sheet. 
Well  in  that  expenditure  we  have  had  to  include  Rs.  840, 
which  is  the  amount  that  we  have  been  unable  to  olclect 
owing  to  unpaid  subscriptions;  subscriptions  for  1909, 
Rs.  240 ;  for  1910 ,  Rs.  600.  All  these  have  had  to  be  written 
off.  For  191 1  there  are  still  outstanding  Rs.  600.  How- 
ever, we  hope  to  be  able  to  collect  a  certain  amount  of  that 
and  not  to  have  to  write  it  all  off.  Still,  it  will  show  you 
that  the  expenditure  last  year,  taking  out  the  balance  of 
Rs.  1,837-8-4,  and  taking  out  the  Rs.  840  on  account  of 
unrecovered  subscriptions,  was  Rs.  7,230-14-11.  Now  that 
Rs.  7,230  represents  exactly  the  subscriptions  of  241 
members. 
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The  total  number  of  members  in  the  Institute,  as  you 
will  see  from  the  Report  of  Council  for  1911,  was  247 
ordinary  members.  Of  these  20  are  life  members,  so  that 
we  can  only,  for  our  current  expenses,  look  to  227  ordi- 
nary members'  subscriptions.  In  addition  to  that  there  are 
17  Associate  Members.  Associate  Members  of  course  pay 
Rs.  15 ;  associates  Rs.  30,  and  subscribers,  of  whom  there 
are  altogether  20,  paying  Rs.  30;  but  7  of  those  20  have 
paid  up  in  advance  for  15  years.  Taking  all  that  together 
and  realizing  the  costs  that  we  require  from  subscriptions 
from  241  members  to  carry  on  the  work  of  the  Institute, 
you  will  see  that  we  are  working  on  a  fairly  narrow  margin, 
and  if  we  do  not  get  the  subscriptions  paid  up,  it  becomes 
very  difficult  to  carry  on.  So  I  urge  everyone  in  the  In- 
stitute to  do  all  they  can  to  pay  their  subscriptions  as 
punctually  as  possible. 

.  Of  course  during  the  present  year,  191 2,  we  shall  have 
a  considerable  amount  of  increased  expenditure  in  addition 
to  what  we  have  had  hitherto,  because  it  has  now  been 
decided  to  open  branches  of  the  Institute  at  two  of  the 
coalfields  certainly,  and  possibly  one  will  have  to  be  estab- 
lished at  Kolar.  We  have  not  done  very  much  for  Kolar 
so  far.  We  have  not  been  able  to  hold  a  meeting  down 
there,  and  so  the  only  thing  is  to  encourage  them  to  hold 
meetings  of  their  own.  We  have  provided  them  with  a 
great  deal  of  valuable  literature  for  which  they  have  given 
us  nothing  in  return ;  but  they  have  been  very  good  in 
paying  up  their  subscriptions  and  holding  on,  although 
they  have  not  written  any  papers. 

Now,  if  we  start  branches,  two  in  the  coalfields  and 
one  at  Kolar,  we  cannot  of  course  do  that  out  of  income. 
We  shall  have  to  take  a  certain  amount  of  money  out  of  the 
Capital  Account  for  necessary  furniture  and  so  on,  required 
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in  the  meeting  rooms.  However,  it  probably  will  not  be 
very  much  and  we  wish,  as  far  as  possible,  to  keep  our 
Rs.  26,000  intact  and  to  add  to  it  as  far  as  we  can,  so  that 
we  may  be  in  a  position,  at  some  future  time,  to  have  our 
own  rooms  and  our  own  place  in  Calcutta.  In  the  mean- 
time, all  we  can  do  is  to  urge  members  to  get  as  many  of 
their  friends  as  they  can  to  join  the  Institute,  and  them- 
selves and  their  friends  to  pay  their  subscriptions  with  the 
greatest  punctuality  possible. 

On  the  whole,  I  think  the  financial  condition  of  the 
Institute  is  quite  flourishing  and  quite  sound  ;  still,  the 
sounder  it  is,  the  better  we  shall  all  be  pleased. 

Mr.  Graves  : — Gentlemen,  you  have  heard  the  Report 
of  the  Council  and  the  Financial  Statement  and  Mr. 
Hay  den's  remarks,  and  I  now  have  to  propose  that  the 
Report  of  the  Council  be  adopted  ;  and  in  accordance  with 
para.  74  of  the  Indian  Companies  Act,  the  Balance  Sheet 
has  to  be  laid  before  you  and  to  be  adopted  by  the  Insti- 
tute in  General  Meeting. 

Mr.  G.  C.  Lathbury : — I  beg  to  second  that. 

On  being  put  to  the  vote,  the  Report  of  the  Council 
and  the  Balance  Sheet  were  adopted  unanimously. 

Mr.  Graves  : — I  have  received  the  award  of  the  Prize 
Committee  that  awards  the  prize  for  the  best  paper  pre- 
sented to  the  Institute  during  the  past  year.  It  consisted 
of  myself,  Mr.  Hayden,  Mr.  Pringle,  Mr.  Simpson  and 
Mr.  Roberton,  and  we  have  decided  that  the  prize  shall  be 
divided  equally  between  Mr.  McCale  for  his  paper  on  Pillar 
Working  in  the  Raniganj  and  Jharia  Coal-fields  and  Mr. 
McMurtrie  for  his  paper  on  Underground  methods  of  Indian 
Mining.  The  prize  will  accordingly  be  divided  between 
these  two  gentlemen. 

I  will  now  call  on  the  Honorary  Secretary  to  report 
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the  voting  for  the  Council  handed  to  him  by  the  scruti- 
neers. 

Mr.  H.   H.   Reynolds,  the  Honorary  Secretary,  then 
gave  the  result  of  the  voting  as  follows  : — 

President. 
G.  F.  Adams,  Chief  Inspector  of  Mines  in  India. 

Vice-Presidents. 

H.  D.  Coggan,  Manager,  Central  India  Mining  Co.,  Ld. 

F.  Owen,  Superintendent,  Equitable  Coal  Company,  Ld. 

Honorary  Treasurer. 
H.  H.  Hayden,  Director,  Geological  Survey  of  India. 

Honorary  Secretary. 
H.  H.  Reynolds,  Consulting  Electrical  Engineer. 

Members  of  Council. 

T.  Adamson,  General  Manager,  Indian  Collieries  Syndicate. 

R.  G.  M.  Bathgate,  General  Manager,  East  India  Coal  Company. 

E.  S.   Bennertz,  Manager,  Kusunda   and  Nyadee  Collieries.     Civil 

Engineer. 
P.  Briihl,  Offg.  Principal,  Civil  Engineering  College,  Sibpur. 
W.  R.  Criper,  Chemist. 

Glen  George,  Chief  Mining  Engineer,  Bengal  Coal  Company,  Ld. 
A.  Mackay,  Manager,  Akhalpore  Colliery. 

G.  Miller,  Superintendent,  Aldih  Coal  Company,  Ld. 
R.  Mitchell,  Manager,  Adjai  Coal  Company. 

C.  H.  Richards,  Superintendent,  Nundydroog  Mine. 

E.  H.  Roberton,   Professor  of  Mining,   Civil   Engineering   College, 

Sibpur. 
R.  R.  Simpson,  Inspector  of  Mines  in  India. 
A.  S.  Thomson,  General  Manager,  Lodna  Colliery  Company. 
G  H.  Tipper,  Assistant  Superintendent,  Geological  Survey  of  India. 
W.  Hutton  Williams,  Superintendent,  Burrakar  Coal  Company. 
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Past  Presidents. 

Ex-officio  additional  members  of  Council:  Sir  T.  H.  Holland,  Messrs. 
W.  Miller,  H.  G.  Graves,  S.  Heslop  and  Sir  R.  P.  Ashton. 

Mr.  Graves  : — Gentlemen,  I  think  we  can  congratulate 
ourselves  on  the  election  of  Mr.  Adams  as  President  for  the 
forthcoming  year.  I  have  great  pleasure  in  vacating  this 
chair  and  inducting  him  thereto. 

Mr.  Adams  then  took  the  Presidential  chair. 

Mr.  W.  A.  Lee : — Mr.  President  and  Gentlemen,  I  have 
great  pleasure  indeed  in  proposing  a  hearty  vote  of  thanks 
to  the  out-going  President  and  Members  of  Council  for 
their  services  during  the  past  year.  A  good  deal  of  work 
always  has  to  be  done  by  officers  of  an  Institute  like  this — 
a  great  deal  more  work  than  appears  on  the  surface — and 
our  thanks  are  due  to  the  gentlemen  for  serving  on  the 
Council. 

Mr.  L.  A.  Jacobs  : — I  heartily  endorse  all  that  Mr.  Lee 
has  said. 

Mr.  H.  G.  Graves : — I  think  we  should  make  one 
special  mention  in  this  vote  of  thanks,  and  that  is  of  our 
Honorary  Secretary,  Mr.  Reynolds.  The  amount  of  work 
that  he  has  had  to  do  is  something  enormous,  and  his  time 
is  somewhat  limited ;  but  he  has  given  freely  of  it,  and  I 
think  that  we  ought  very  specially  to  mention  Mr.  Reynolds 
in  this  vote  of  thanks. 

These  resolutions  were  adopted  with  acclamation. 

The  President  (Mr.  Adams)  then  read  the  following 
address : — 


President's  Address. 

Gentlemen, 

The  first  thing  I  have  to  do,  and  I  realize  that 
although  the  most  pleasant,  it  is  also  the  easiest  task 
that  I  see  before  me  during  this  year  in  connection  with 
the  Institute,  is  to  express  my  keen  appreciation  of  the 
compliment  you  have  paid  me  and  the  honour  you  have 
bestowed  on  me  in  making  me  your  President. 

When  I  was  asked  to  undertake  what  I  feel  and  what 
you  must  all  recognize  is  a  very  grave  responsibility,  I 
first  of  all  felt  what  a  little  I  had  to  tell  you  in  a  Presiden- 
tial address.  The  President  of  a  professional  institute  is 
not  able,  like  Horatius  of  old,  to  manfully  keep  the  bridge 
and  then  make  his  historic  plunge  and  swim  in  the  river 
Tiber.  He  must  at  once  plunge  into  a  literary  Tiber, 
and  the  crowd  on  the  bank  may  be  inclined  to  form  their 
estimate  of  his  ability  to  keep  the  bridge  by  the  success  or 
failure  of  his  natatory  struggles  in  a  river  of  words. 
I  trust  that  this  will  not  be  so  in  my  case. 

When  I  said  that  to  express  my  appreciation  of  the 
honour  was  my  easiest  task  I  said  so  because  I  wish 
to  take  myself  and  my  position  seriously.  I  feel  that, 
although  the  most  energetic  of  Presidents  cannot,  unaided, 
take  you  far  along  the  road  to  high  attainment,  yet  one 
who  is  prepared  to  regard,  and  carry  out  the  duties 
of,  the  office  in  a  leisurely  or  superficial  spirit,  may  be  a 
very  serious  drag  upon  the  wheel  of  progress.  If  there  is 
one  thing  more  than  another  which  will  encourage  me  to 
take  up  my  duties  with  enthusiasm,  it  will  be  the  thought 
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that  the  Institute  has  been  so  well  served  by  my  pre- 
decessors. 

The  Institute  is  now  six  years  old.  Six  years  is  no 
small  slice  out  of  a  human  life,  and  it  is  a  very  consider- 
able slice  out  of  the  average  professional  life  in  India,  and 
I  think,  therefore,  that  it  is  not  unfitting  that  we  should,  for 
a  little  while,  look  back  upon  the  past  and  attempt  to 
form  a  judgment  of  how  it  has  fared  with  us  during  that 
time.  There  can  be  no  harm  in  doing  so;  may  we  not  agree 
that  it  is  right  and  fitting  that  we  should  do  so.  If 
the  utility  of  confession  may  be  much  questioned  in  the 
world,  there  can  surely  be  no  question  as  to  the  intellec- 
tual and  moral  benefit  to  be  derived  from  periodical  self- 
examination,  and  what  is  true  of  the  individual  in  this 
respect  cannot  fail  to  be  true  also  when  applied  to  the 
body  corporate. 

Before  doing  so,  however,  may  I  be  permitted  to  point 
out  that  before  an  Institute,  embracing  and  welding  to- 
gether the  followers  of  a  certain  art  or  calling,  can  be 
brought  into  being,  the  art  or  calling  itself  first  must 
exist.  We  may  search  far  back  into  the  world's  history 
and  then  fail  to  find  the  time  when  many  of  the  callings 
we  know  to-day  were  not,  and  if  we  could  dig  deep 
enough  into  the  beginning  of  things  we  should  probably 
lose  an  art  in  an  instinct,  but  of  all  of  them  we  should 
probably  find  the  engineering  art,  the  constructive  instinct, 
the  oldest  of  them  all. 

We.  have  only  to  turn  to  the  cryptic  words  in  the 
charter  of  our  parent  society,  the  Institution  of  Civil 
Engineers,  which  defines  the  art  of  the  engineer  as  '  the 
art  of  directing  the  great  sources  of  power  in  nature  for 
the  use  and  convenience  of  man,'  and  we  have  only  to 
realize  how  soon  it  must  have  been  after  man  first  came  on 
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the  earth  that  upon  the  direction  of  those  sources  depend- 
ed his  very  existence,  in  order  to  satisfy  ourselves  as 
to  the  remote  antiquity  from  which  the  calling  of  the 
engineer  has  come. 

Nor  was  the  geologist  of  a  much  newer  order,  and  from 
all  that  we  can  read  he  must  have  very  early  turned  his 
attention  to  the  economic  side  of  his  art,  and  in  doing  so, 
even  in  prehistoric  times,  he  must  have  stood  out  from 
among  the  pure  geologists,  who  were,  however,  necessary 
then  as  now,  before  he  could  come  upon  the  scene.  The 
origin  of  the  mineralogist  and  the  metallurgist  are  lost  also 
in  the  dim  recesses  of  the  past. 

But  in  contrast  to  the  early  genesis  from  which  he  has 
sprung,  the  mining  engineer,  as  we  know  him  to-day,  is  an 
essentially  modern  product.  He  has  arisen  from  modern 
requirements,  and  it  is  only  owing  to,  and  because  of, 
modern  scientific  research  and  discovery,  that  he  has  at- 
tained the  position  he  now  occupies  among  the  followers  of 
the  many  callings  which  exist  to  satisfy  the  demands  of 
our  present-day  complex  civilization.  He  is,  in  fact,  a 
direct  result  of  the  specialism  arising  from  the  ever-more 
exacting  claims  which  the  world  of  to-day  makes  upon 
brains  and  knowledge.  And  this  is  also  equally  true  of  the 
modern  geologist.  The  time  has  long  gone  by  to  argue 
the  ultimate  gain  or  loss,  either  to  ourselves  or  to  the  world 
at  large,  by  the  specialism  which  has  crept  into  almost 
every  profession.  The  thing  is  there,  and  specialize  we 
must.  But  if  I  may  be  allowed  to  remark  on  this,  and 
even  for  a  moment  to  preach  to  my  younger  brethren,  I 
would  say  this :  we  must  not  think  that  success  in  special- 
ism is  to  be  brought  about  by  the  pursuit  of  that  special- 
ism alone.  It  has  been  my  privilege  since  boyhood  to 
have  been  brought  into  contact  with  eminent  engineers, 
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and  I  have  ever  been  struck  by  the  fact  that  the  most 
eminent  of  them,  each  a  specialist  in  his  own  line,  were 
wonderfully  au  fait  with  other  branches  of  the  profession. 
There  was  once  a  time  when  I  thought  it  a  coincidence, 
but  I  have  long  come  to  regard  it  as  cause  and  effect,  and 
therefore  I  would  say  to  my  younger  brothers,  do  not 
think  that  there  is  nothing  to  be  gained  from  the  study  of 
other  branches  of  engineering  generally,  and  do  not  lose 
any  opportunity  of  learning  from  the  inspection  of  en- 
gineering works  which  admittedly  have  nothing  to  do  with 
mining,  not  with  a  view  to  making  yourself  an  expert  in 
every  branch  of  engineering,  for  life  is  very  much  too 
short  for  that,  but  because,  the  more  knowledge  you  gain 
of  engineering  in  general,  the  more  will  you  be  able,  un- 
consciously perhaps,  to  improve  your  own  speciality. 
There  is  also  another  view  to  take  of  this  matter,  but  it 
does  not  need  any  words  of  mine  to  convince  my  audience 
at  this  moment  that  the  successful  mine  manager  or  con- 
sulting engineer  of  to-day  must  indeed  be  a  many-sided 
man. 

Outside  study  however  cannot  in  this  modern  world 
be  to  the  great  majority  of  us  more  than  a  side  issue. 
We  are  and  we  must  remain  specialists,  and  it  is  only  for 
the  ultimate  furthering  of  our  proficiency  in  our  own  line 
can  such  outside  studies  be  prosecuted. 

As  in  every  other  profession  so  too  in  ours  is  the 
practice  ever  of  a  higher  order,  and  greater  attainment  is 
ev  r  being  reached  the  world  over.  It  is  difficult  for  some 
ot  us  in  India  to  obtain  the  instruction  which  will  enable 
us  to  keep  abreast  of  improvements,  and  we  have  more- 
over our  own  particular  problems  and  difficulties  to  work 
out  and  overcome  in  our  own  way.  But  to  our  hand  lies 
ever  the  invaluable  aid  afforded  by  mutual  instruction, 
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and  it  is  in  order  to  command  it  that  we  are  banded 
together  and  are  here  together  to-day,  so  that  the 
difficulties  which  may  appear  almost  insuperable  to  the 
one  may  be  solved  by  the  help  of  the  many. 

Let  us  turn  back  then  to  the  Institute  and  see  what 
its  progress  has  been. 

Our  ordinary  membership  on  the  31st  December,  1911, 
was  247  and  was  made  up  as  follows: — 

Living  in  the  Bengal  Coal-fields. . 
Calcutta     . . 
Central  Provinces 
Southern  !ndia 
Other  parts  of  India 
England  and  other  coun- 
tries 


Number. 

Percentage. 

..     128 

51-82 

••       35 

14-17 

13 

5*26 

19 

7-69 

27 

10-93 

25 


I0'I2 


Total 


247  99*99 

It  will  be  seen  therefore  how  widely  is  the  membership 
distributed.  We  have  altogether  read  and  discussed 
39  papers,  making  an  average  of  6|-  per  annum.  Other 
important  subjects  have  been  discussed  also.  It  would 
be  a  good  thing  if  every  member  of  the  Institute  were  to 
set  himself  to  work  to  write  a  Presidential  address. 
Before  doing  so  he  would  probably  look  up  those  of  past 
Presidents,  and  so  would  look  more  or  less  through  each 
volume  of  the  Transactions.  He  would  find  that  these 
volumes  form  no  mean  part  of  his  technical  library,  that 
much  information  is  to  be  gained  from  them,  and  that 
they  will  well  repay  re-perusal.  The  flow  of  discussion  was 
at  first  somewhat  viscous.  We  were  somewhat  shy  of 
arguing  the  points  raised,  but  of  late  a  distinct  improve- 
ment has  taken  place,  and  we  have  allowed  our  natural 
instincts  in  this  respect  to  assert  themselves. 
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In  addition  we  have  also  paid  fifteen  visits  to  engin- 
eering, mining  and  kindred  works. 

Nor  must  we  overlook  the  valuable  work  that  has 
been  taken  in  hand,  and  which  is  now  drawing  to  its  com- 
pletion, by  the  Raniganj  Map  Committee.  It  has  been  a 
laborious  task,  upon  which  all  concerned,  but  especially 
the  Executive  Officers,  are  to  be  congratulated,  and  in  a 
very  short  time  a  large  amount  of  valuable  information 
will  be  at  the  disposal  of  the  mining  public.  I  am  pleased 
to  say  that  a  similar  committee  to  carry  out  similar  work 
in  the  Jharia  coal-field  is  now  being  formed. 

Now  whether  this  is  good  progress  or  bad  depends 
much  upon  the  standpoint  from  which  it  is  viewed  and  the 
standards  by  which  it  is  compared.  It  is  at  any  rate 
much  to  be  preferred  that  we  should  gradually  if  slowly 
expand  than  that  we  should  have  inflated  ourselves  so 
much  at  first  as  to  be  more  or  less  collapsed  now,  and  to 
that  expansion  should  our  energies  be  continually  direc- 
ted. 

There  is  one  point  of  view  which  is  surely  an  unfair 
one,  and  that  is  that  of  the  man  who  has  never  contributed 
a  paper  to  the  Institute  but  who  is  yet  inclined  sometimes 
to  cavil  at  the  benefits  he  derives  from  it.  I  am  glad  to 
say  he  is  a  vara  avis.  I  should  like  to  remind  him  that 
some  of  the  following  subjects  relating  to  geology  and 
mining  in  India  must  surely  be  within  his  grasp,  and  that 
it  is  therefore  in  his  power  to  render  his  own  criticism  less 
needful: — 

{a)  The  geological  features  of  any  particular  neigh- 
bourhood. 

(b)  The  valuation  of  mineral  properties. 

(c)  The  keeping  of  mine  cost  sheets. 

(d)  Surface  and  underground  costs  of  mines  worked 
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by  inclines  compared  with  those  worked  by- 
shafts. 

(e)  The  cost  of  coal  from  pillar-getting  compared 
with  the  cost  of  coal  from  galleries,  having  re- 
gard to  percentage  of  large  coal. 

(/)     The  best  methods  of  working  thick  seams. 

(g)     The  best  methods  of  working  thin  seams. 

(h )  Haulage  either  from  underground  to  the  surface 
or  entirely  underground. 

(/)  Transport  arrangements  in  connection  with  man- 
ganese mines. 

(/)     Ore-treating  processes. 

(k)  The  latest  developments  in  metalliferous  or  coal- 
mining machinery 

(/)     Ventilation  of  coal,  or  of  metal  mines. 

(m)  Shaft  sinking.  Costs  of  hand  and  machine  drill- 
ing compared. 

(u)  Underground  fires  and  recover}-  work  in  connec- 
tion with  them. 

(o)  Electricity  and  Steam.  Relative  costs  for  various 
operations. 

{p)     The  laying  out  of  new  Collieries. 

(q)     Subsidence. 

(r)     Chimneys.     Steel  and  brick  chimneys  compared. 

(s)  Difficulties  met  with  in  actual  practice  and  how 
they  were  overcome. 

In  writing  papers  on  practical  subjects  it  is  extremely 
important  to  go,  whenever  possible,  into  the  financial  aspect 
of  the  question  under  consideration,  giving,  whenever  pos- 
sible, actual  and  relative  figures.  The  value  of  morethan  one 
paper  in  the  past  would  have  been  greater  had  the  writer 
supported  his  contentions  with  such  figures.  Mines  are 
not  worked  for  the  mere  amusement  of  working  them,  and 
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good  finance  should  permeate  all  our  ideas  and  delibera- 
tions. 

It  might  also  be  pointed  out  that  it  is  not  necessarily 
the  longest  paper  that  promotes  the  best  discussions.  It 
is  interesting  to  read  through  some  of  the  earliest  transac- 
tions of  the  South  Wales  Institute  of  Engineers,  about  the 
year  i860.  When  this  Institute  wasfounded  in  1857  its 
members  were  in  very  much  the  same  situation  as  our- 
selves in  having  many  local  difficulties  to  solve,  in  their 
own  way ,  without  much  to  guide  them  beyond  their  own 
research  and  experiments.  It  is  to  be  noticed  in  these 
transactions  how  frequently  a  very  short  paper  was  pro- 
ductive of  prolonged  and  beneficial  discussion.  Our 
Honorary  Secretary  recently  informed  me  of  a  case  which 
occurred  in  the  American  Institution  of  Electrical 
Engineers,  when  a  paper  written  on  four  pages  of  paper 
resulted  in  a  discussion  of  five  hundred  pages.  If  a  mem- 
ber thinks  that  anything  he  may  have  to  communicate  at 
any  time  is  not  of  such  length  as  to  warrant  him  writing  a 
paper  to  be  read  before  the  whole  Institute,  we  hope 
that  he  will  put  up  a  short  paper  or  note  for  a  Branch 
meeting.  I  would  like  to  allude  further  to  these  Branch 
meetings. 

There  is  no  doubt  that  the  Institute  has  fully 
justified  its  existence,  and  that  we  are  all  the  gainers  by  it. 
One  thing  we  must  all  recognize  is  that  our  progress  would 
have  been  greater  than  it  is,  were  it  not  for  the  climate 
and  great  distances  for  which  this  country  is  renowned. 
Either  would  be  disadvantageous.  Both  together  are  a 
hindrance.  For  I  alluded  just  now  to  the  wide  area  over 
which  the  membership  is  distributed.  Climate  and  dis- 
tance combined  make  it  almost  prohibitive  that  members 
from  everv  district  in    India    can    ever   come   together   in 
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anything  like  large  numbers,  and  I  welcome  the   fact  that 
the  Council  has  this  year  lifted  the  embargo    which   has 
hitherto  prevented  original  papers  being  read  and  discussed 
at  Branch  meetings,  which  embargo  has  no   doubt  tended 
to  discourage  the  holding  of  such  meetings.     We  hope  that 
from  now  on  Branch  meetings  will  be  held,  at  any  rate  at 
Asansol,    Jharia,    Nagpur  and   Kolar.     They   are  not  in- 
tended  to    do   away   with   such  general  meetings  of  the 
Institute  as  we  now  hold  and  have  always  held ,  but  owing 
again  to  climate  and  distance  it  is  impossible  to  have  more 
than  two  or  three  of  the  latter  a  year,  and  between  them 
there  is  ample  time  for  local  activity.     The  usefulness  of  a 
Branch  in   future   will  be  commensurate  with   the  energy 
and  vitality  of  the  members  composing  it,  and  the  holding 
of  such  Branch  meetings  should  go  far  to  help  us  in  our 
endeavour  to  deal  with  our  many  problems  and  the  many 
practical  issues  affecting   our  great   mining   industries.     I 
use  the  plural  advisedly,  for  we  who  are  resident  in  Bengal 
and  in  other  coal  regions  in  India  are  apt  at  times  perhaps 
to  over-rate  the  importance  of  our  own  particular  coal  in- 
dustry as  compared  with  other  branches   of   mining.     The 
Institute,  as  I  have  endeavoured  to   show,  is  framed   on 
broad  lines  and  the  roll  of  its  membership   is    adorned   by 
the   names  of  the   leading  professional  men   in  gold  and 
metal  mining,  and  by  the  most  scientific  and  prominent 
men  on  the  staff  of  the  invaluable  and  pioneer  department 
of  Government,  the  Geological  Survey  of  India.     My  refer- 
ence to  this  Department  wrould  not  be  complete  without 
my  expressing  the  satisfaction  you  all  must  feel  at  the   re- 
turn,   even   though  a    temporary    one,    of    Sir    Thomas 
Holland  to   India.     I  hope  that  when  he    again  reaches 
England  he   will    realize   that  the  voyage  from   there   to 
India  and  back  is  no  greater  an  undertaking  than  the  one 
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from  here  to  England  and  back,  which  latter  neither  he  nor 
we  have  ever  hesitated  to  make  when  opportunity  offered, 
and  that  we  shall  see  him  often  among  us. 

I  would,  therefore ,  make  a  special  appeal  to  our  friends 
resident  chiefly  in  Central  and  Southern  India  and  engaged 
for  the  most  part  in  one  form  or  another  of  metal  mining 
to  arrange  for  Branch  meetings,  and  in  this  way  to  come 
forward  more  generously  with  literary  contributions 
towards  the  Proceedings  of  the  Institute.  There  is  much 
of  kindred  interest  in  the  different  branches  of  mining  ; 
this  is  very  forcibly  demonstrated  by  the  fact  that  many 
of  the  mine  managers  on  the  Rand  Goldfields  are  men  who 
started  life  in  coal,  and  after  successfully  managing 
collieries  have  been  specially  selected  for  the  full  mining 
control  of  some  of  the  largest,  profitable  gold  mines 
on  the  Rand.  In  Beluchistan,  parts  of  Assam  and  in  one 
district  in  Jharia,  the  high  inclination  of  the  coal  beds 
bring  the  different  methods  of  '  vein  '  or  '  reef  '  mining  and 
(  bed  '  or  '  seam  '  working  into  very  close  relationship,  and 
what,  perhaps,  helps  to  solidify  the  kinship  are  the  under- 
ground dangers  so  common  to  both .  Within  the  last  year 
we  have  all  read  of  disastrous  '  air  blasts '  in  mines 
controlled  by  the  sister  branch,  and  we  are  constantly 
cognizant  of  the  danger  attendant  on  falls  of  roof  and  sides 
in  colliery  work.  In  both  cases,  pressure  on  surrounding 
rock  or  strata  is  relieved  by  the  extraction  of  rock  matter, 
whether  it  be  coal  or  quartz,  horizontal,  inclined,  highly 
inclined  or  vertical. 

x\gain,  in  the  use  of  machinery,  labour-saving  plant, 
the  application  of  electricity  to  mining,  and  the  sinking  of 
deep  shafts,  I  think  there  is  not  a  shadow  of  doubt  that 
in  the  past  members  of  the  metalliferous  branches  of  our 
profession  in  India  have  outpaced  their   brothers  in    coal. 
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This  is  largely  due  to  environment,  the  local  conditions  in 
metal  mining  have  demanded  more  advanced  methods 
and  machinery.  The  future  of  the  coal  industry  is,  how- 
ever, largely  dependent  on  an  expansion  in  this  direction. 
Formerly,  with  coal  so  close  to  the  surface,  economic 
restrictions  did  not  admit  of  the  adoption  of  elaborate 
plant  and  machinery — nor  was  it  necessary — but  now  the 
old  order  is  rapidly  changing,  a  new  era  has  dawned,  and 
I  cannot  think  of  any  more  suitable  or  appropriate  occa- 
sion on  which  to  emphasize  this  than  at  the  annual 
meeting  of  this  Institute. 

I  should  now  like  to  touch  upon  some  of  the  problems 
wliich  lie  before  us  and  which,  in  the  near  or  far  future, 
await  solution  at  our  hands.  It  is  in  no  dogmatic  spirit 
that  I  offer  the  following  remarks.  If  they  ma}7  be 
considered  worth  serving  as  food  for  thought,  and  if 
thought  in  its  turn  may  produce  anything  that  tends  to 
the  common  good,  their  object  will  have  been  achieved. 

If  I  mention  first  and  foremost  the  conserving  of 
minerals,  that  is  to  say  the  working  of  them  to  the  best 
advantage  both  now  and  in  the  future,  it  is  because  this 
is  a  matter  upon  which  not  only  have  I  strong  personal 
views  but  because  I  think  that  it  is  a  matter  upon  which 
every  member  of  an  institute  like  ours  should,  not  only 
hold  strong  views,  but  should  constantly  strive  to  attain 
to  the  realization  of  them.  In  particular  do  I  refer  to 
coal.  There  are  optimists  and  pessimists  in  regard  to  the 
world's  coal  supply,  and  I  frankly  state  that  I  am  one  of 
the  pessimists.  I  know  that  I  shall  be  told  that  country 
after  country  has  proved  that  there  are  so  many  hundred 
million  tons  left,  and  that  such  will  suffice  for  so  many 
years'  working.  But  there  is  coal  and  coal.  There  is  coal 
with  a  high  calorific  power  and  a  proportion  of  ingredients 
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which  make  up  what  is  known  as  a  good  analysis,  and 
there  is  other  coal.  There  is  coal  which  can  be  won  at 
a  cheap  rate,  and  there  is  other  coal.  There  is  coal  which 
lies  at  a  reasonably  convenient  distance  from  where  it  is 
required  to  be  used ,  and  again  there  is  other  coal.  I  cannot 
help  feeling  that  every  country  is  more  or  less  rapidly 
approaching  the  time  when  they  will  have  to  fall  back  on 
the  other  coals.  The  world  is  fast  coming  to  the  end  of 
the  cream,  by  which  I  mean  coal  combining  the  acme  of 
analysis  with  the  minimum  cost  of  production,  and  when 
we  come  to  the  skimmed  milk,  we  shall  find  it  far  harder 
to  maintain  our  commercial  nourishment.  I  have  only  to 
turn  your  attention  to  the  cream  of  vSouth  Wales,  at 
present  the  creme  de  la  creme  of  the  world.  How  much 
of  that  cream  will  be  left  in  thirty  years'  time  from  now  ? 
There  will  be  coal  in  South  Wales  and  good  coal,  but 
nothing  quite  so  good  and  so  cheap  as  what  is  now  known 
as  '  best  Cardiff.' 

Looking  at  our  own  coal  supplies  from  this  three-fold 
standpoint,  I  cannot  except  India  from  the  category 
Moreover,  nature  has  dealt  unkindly  with  us.  Having  laid 
down  coal  in  Bengal  in  what  can  only  be  called  wonderful 
abundance  having  regard  to  the  size  of  the  areas  of  the  fields, 
she  has  then  proceeded  to  burn  much  of  it  and  so  render 
much  of  it  useless  for  our  requirements,  and  if  it  is  true 
as  is  beginning  to  be  borne  in  among  many  of  us,  that  the 
great  Jharia  coal-field  is  a  goodly  apple  rotten  at  a  very 
large  core,  surely  there  is  all  the  more  reason  for  us  to  con- 
sider gravely  our  position.  That  much  coal  is  burnt  in 
the  lower  coal-field  also  we  also  know,  though,  as  in  Jharia, 
exactly  how  much  we  do  not  know.  When  both  the 
Raniganj  and  Jharia  maps  are  complete,  I  do  not  think 
the  Institute  can  do  a  greater  service  to  the  country  than 


1912.1  PRESIDENT'S  ADDRESS.  29 

by  appointing  a  fully  representative  Committee  to  endea- 
vour, aided  by  the  information  such  maps  will  afford,  to 
form  an  estimate  of  the  duration  of  our  coal  sup- 
plies. 

If  nature  has  burned  coal  before  it  can  be  won,  let  us 
try  to  avoid  following  her  example,  and  yet  it  must  be 
confessed  that  most  of  our  mines  have  been  laid  out  in  the 
past  as  if  underground  fires  were  an  impossibility.  Still 
in  few  seams  will  it  be  possible  to  extract  the  pillars 
without  grave  risk  of  fire.  Now  I  feel  certain  that  how- 
ever small  these  pillars,  however  absent  all  systems  of 
isolation,  as  a  precaution  against  fires,  and  however  harder 
and  more  expensive  the  getting  of  them  will  be  on  those 
accounts,  some  day,  sooner  or  later,  an  attempt  to  get 
them  will,  in  the  great  majority  of  cases,  have  to  be  made. 
There  may  have  been  cases  where  the  cost  of  dividing  a 
mine  into  areas  by  solid  barriers  has  been  prohibitive. 
Where  such  solid  barriers  do  not  exist  the  areas  will  have 
to  be  formed  by  stoppings,  and  in  all  cases  where  any 
forethought  at  all  is  displayed  each  area  will  be  formed 
before  the  work  of  getting  pillars  in  the  area  is  commenced. 
How  much  easier  and  how  much  cheaper  in  our  thick 
seams  would  such  work  be,  if,  even  if  solid  barriers  had 
not  been  formed,  certain  definitely  defined  lines  had  been 
laid  down  to  form  suitable  areas,  and  the  temptation 
to  cut  floor  coal  along  those  lines  had  been  sternly 
resisted. 

What  is  past  is  past,  but  the  perpetuation  of  mistakes 
is  absolutely  antagonistic  to  our  professional  creed,  and 
surely  we  may,  therefore,  direct  the  grave  attention  of  all 
engaged  in  the  management,  and  all  who  have  or  represent 
the  ownership,  of  collieries  to  such  an  important  subject 
as   the  conservation   of  our  coal,  for  the  cheap  winning 
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of  it  in  the  future,  by  simple  precaution  from  now 
on. 

One  of  the  features  of  future  coal  mining  in  India  will 
be  shafts  of  a  much  greater  depth  than  we  have  up  to  now 
been  accustomed  to.  When  we  had  nothing  over  400  or 
500  feet  a  depth  of  anything  like  1200  feet  seemed  out  of 
practical  politics,  but  already  one  shaft  of  nearly  1000  feet 
has  been  put  down,  and  others  approaching  that  depth  are 
sinking,  and  with  these  in  full  work  what  will  an  extra 
200  feet  seem  to  us  ?  Given  a  good-sized  property  and 
the  coal  in  it  worth  working,  down  will  go  the  shafts  we 
may  be  assured.  We  have  to  go  no  further  than  the  Kolar 
Gold-fields  to  see  what  has  been  done  and  what,  therefore, 
can  be  done  in  India. 

The  following  notes  on  the  mines  at  Kolar  and  other 
deep  shafts  in  other  parts  of  the  world  may  be  of  interest. 
The  figures  for  Kolar  are  corrected  to  the  31st  December, 
191 1.  I  should  like  to  acknowledge  the  help  afforded  by 
Mr.  H.  M.  A.  Cooke,  the  Meteorologist,  by  whom  very 
considerable  labour  has  been  expended  in  taking  a 
large  number  of  observations  at  various  depths  in  each 
mine. 

OOREGUM. 

The  greatest  depth  at  which  mining  is  carried  on  at  this  mine  is 
the  bottom  of  Oakley's  Incline  Shaft,  which  at  the  end  of  December 
1911  was  4630  feet  measured  on  the  incline,  or  4107  feet  vertical.  The 
deepest  level  is  the  4610  feet  which  is  at  4088  feet  vertical  depth  or 
1218  below  sea-level. 

The  deepest  shaft  on  the  lode  from  surface  is  Taylor's  shaft,  the 
bottom  level  of  which  is  at  3210  feet,  on  the  incline,  or  2782  feet  vertical 
depth,  or  88  feet  above  sea-level.  The  deepest  vertical  shaft  is  Bullen's , 
the  sump  of  which  is  3815  feet  down,  or  944  feet  below  sea-level,  and 
the  bottom  level  is  the  4210  feet  level  (measured  on  the  incline)  which 
is  at  3715  feet  vertical  depth,  or  844  feet  below  sea-level. 
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BALAGHAT. 

(a)  i.     The  greatest  depth  at  which  Mining  is  carried 

on  vertically  . .  . .  . .     2829  feet 

Do  on  the  lode     ..     3175    ,, 

(b)  The  deepest  shaft  driven  straight  down  the  lode — 

1.  Measured  vertically  . .  ..      2829    ,, 

2.  ,,         on  the  lode  ..  ..     3175     ., 

(c)  The  deepest  vertical  shaft  that  is  sunk  vertically     1807     ,, 

MYSORE. 

(a)  The  greatest  depth  at  which  mining  is  carried  on,  measured 
both  vertically  and  on  the  lode,  is  3065  feet  vertically  and  4250  feet 
(approximately)  on  the  lode. 

(b  There  is  no  shaft  on  this  mine  sunk  from  surface  the  whole 
distance  on  the  lode. 

The  shaft  which  follows  the  lode  for  the  greatest  length  is  Rib- 
blesdale's  which  strikes  the  Reef  at  900  feet  from  surface  and  follows 
it  for  1800  feet,  the  vertical  depth  at  that  point  being  2 114  feet. 

(c)  The  deepest  Vertical  Shaft  is  Edgar's  which  has  been  sunk  to  a 
depth  of  2628  feet. 

CHAMPION    REEF. 

The  greatest  depth  at  which  Mining  is  carried 

on  vertically  . .  . .  3835  feet. 

On  the  Lode . .  . .  . .  4265     ,, 

The  deepest  shaft  sunk  straight  down  the  lode 

vertically  . .  .  .  . .  3835     . , 

On  the  Lode..  ..  ..  4265     ,, 

The  above  refers  to  Carmichael's  Shaft. 

The  deepest  Vertical  Shaft  sunk  is  a  Circular 

Shaft  (  bricked  throughout )  ..  3138     ,, 

This  shaft  is  still  sinking  and  it  is  intended 

to  sink  it  to  a  vertical  depth  of  about  4000     ,, 

NUNDYDROOG. 

Below  Surface.    Above  M  Sea-Level 

Vertically.     On  the  Lode. 

Feet.  Feet.  Feet. 

Greatest  depth  at  which  Miniug 

is  carried  on  .  .      2479-67  3050  336*89. 
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This  refers  to  Kennedy's  shaft  which  was  sunk  vertically  to  cut  the 
Lode  at  290*20  feet  vertical,  from  which  point  it  more  or  less  follows 
the  Lode,  but  eventually  leaves  it  in  the  footwall,  say  100  feet  to  the 
East,  at  the  3050  feet  level. 

It  is  very  advisable  to  keep  the  Shafts  in  the  Foot,  or  Hanging 
wall,  of  the  Lode,  as  "  Air  Blasts  "  do  not  occur  to  such  an  extent  in 
the  country  rock  as  near,  or  in,  the  Lode.  These  phenomena  have 
occurred  as  far  down  as  a  depth  of  2900  feet  on  the  Lode. 

There  is  no  shaft  sunk  actually  from  surface  on  the  Lode,  but 
North  Shaft  cuts  it  at  a  vertical  depth  of  60  feet. 

Below  Surface.     Above  M  Sea-level. 
Vertically.     On  the  Lode 

Feet.  Feet.  Feet. 

Total  depth  of  North  Shaft   . .   2112*00  2100  705*49 

Richard's  vertical  Shaft        . .   1614-87  2000         1228*43 

Nundydroog  is  a  comparatively  wet  mine.  In  1910  on  an  average 
22329  gals,  was  pumped  per  hour,  maximum  35725,  minimum  15995. 
The  major  portion  of  this  is  collected  at  and  above  the  2000  level 
(  =  161487  ft.  vertically).  One  high  lift  electrically  operated  pump 
is  now  being  put  in  at  the  2000  level  to  deliver  water  (max.  300  gals., 
min.  200  gals.,  per  minute)  to  the  surface. 

The  Mine  was  flooded  from  1240  to  900  (on  the  Lode)  in  1898  by  a 
stream  of  water  cut  in  the  1240  level.  It  took  8  months  to  drain  the 
water. 

There  is  a  350  H.-P.  electrically  operated  Hoist  at  Kennedy's  Shaft 
hoisting  from  2900  (on  the  Lode),  1  ton  of  stuff  per  trip,  900  feet  per 
minute.  A  similar  one  is  in  a  Chamber  cut  at  the  1240  level  and  hauls 
a  like  amount  15 10  feet  on  the  Lode. 

There  is  on  order  a  Hoist  capable  of  hauling  from  4000  feet  on  the 
Lode,  2  tons  per  trip,  1875  feet  per  minute. 

There  are  991  H.-P.  in  Electrical  Air  Compressors  for  operating 
Rock  drills,  subsidiary  hoists  and  pumps  undergound. 

KOLAR   GOLD   FIELD. 

Meteorology. 
Position— 

North  Latitude.  .  ..  ..  I2°57' 

East  Longitude..  ..  78°i8' 
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Pressure  and  Temperature — 

Barometer  reduced  to  320  Fah.  . .  26-940 

Dry  Temperature  Degree  Fah.  ..  737° 

Daily  Maximum  Dry  Temperature  in  Shade  83*8° 

Daily  Minimum     ,,             ,,  .,         .,  °4'9° 

Wet  Temperature                . .  . .  6470 

Average  Rainfall  in  Inches  . .  31-20 

Relative  Humidity  per  cent.  . .  63. 


UNDERGROUND  TEMPERATURE. 

The  average  increase  of  Rock  Temperature  in  depth  is  i°  Fah.  rise 
for  each  195  feet  in  Vertical  Depth. 

From  above  temperature  gradient,  the  following  table  of  tempera- 
tures is  calculated  : — 

Depth  in  Feet.  Degrees  Fah. 

Surface      .  .  . .  . .         79*9* 


1000 

85-04 

2000 

90-16 

3000 

95-16 

4000 

100-42 

Underground  Air  Observation. 

Mean  Dry  Temperature 

••     87  7° 

Fah 

„      Wet 

. .     84-0 

!  > 

Highest  Dry  Temperature  recorded 

. .     95-0 

J  > 

Lowest  Dry              „                  ., 

••     75"o 

>  ) 

Relative  Humidity  per  cent. 

. .     88-4 

Amongst  the  deepest  sinkings  now  taking  place  are  those  in  the 
Rand,  where  mining  operations  have  been  extended  to  a  vertical  depth 
of  4000  feet.  At  1000  feet  level  the  temperature  is  68-7°  and  a  rise  of 
i°  is  expected  for  each  208  feet,  so  that  at  7000  feet  the  temperature 
would  be  97*5°  F.  only.  It  will  be  noticed  that  in  South  Africa  the 
Geothermic  degree  is  comparatively  low,  much  lower  than  that  at 
Kolar,  and  mining  is  expected  to  reach  at  least  8000  feet.  In  nearly 
every  case  the  shaft  is  rectangular  in  form,  having  the  longer  axis 
parallel  with  the  strike  of  the  bed  (i.e.  easterly  and  westerly)  and  a 
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width  of  six  (6)  feet  along  the  dip  (i.e.  southerly).  The  form  is  con- 
venient if  the  shaft  is  to  follow  the  dip  of  the  bed. 

The  first  line  of  deeps  has  two  rock  and  one  man  winding  com- 
partments, and  a  way  for  pump  and  ladders.  In  the  second  line  an 
extra  compartment  is  added  for  men  or  five  compartments  in  all.  The 
third  line  has  the  same  number  of  ways,  but  they  are  larger  in  dimen- 
sion and  entail  an  excavation  measuring  28  feet  by  8  feet.  Generally, 
a  wall  of  masonry  or  brick  surrounds  the  shaft  near  the  surface  of  the 
ground,  but  at  lower  levels  the  wall  and  end  plates  are  8"  x  8"  or  9"  x  9" 
Australian  Karri  or  Oregon  pine  with  dividers  up  to  10"  x  7".  For  guides 
Steel  rails  of  45  to  65th.  per  yard  or  wood  5"  x  4"  to  8"  x  4"  are  used. 

Sinking  is  done  by  hand  and  machines,  many  engineers  claiming 
that  faster  work  is  done  by  the  former.  Usually  there  are  three 
shifts  of  eight  hours  each  with  one  white  man  and  50  Kaffirs.  Twenty 
holes  are  fired  per  shift,  mostly  4'  6"  to  5  feet  in  depth,  end  holes  being 
6  to  7  feet  deep.  Drilling  is  double  handed.  The  shaft  timbers  are 
left  40  to  140  feet  above  the  bottom  so  as  to  avoid  damage  from  the 
firing  of  shots.  In  cases  where  the  dip  is  about  350  a  row  of  holes  is 
blasted  on  the  south  or  dip  side,  and  a  wedge-shaped  piece  of  work 
removed.  A  similar  row  on  the  upper  side  is  then  fired,  and  a  few  shots 
along  the  centre  line  complete  the  sinking. 

The  ventilating  of  the  deep  mines  in  the  Rand  is  now  one  of  the 
questions  of  the  moment. 


The  deepest  coal  mine  in  the  United  Kingdom  is  the  Pendleton 
mine — 3483  feet. 

The  deepest  coal  mine  in  Belgium  is  No.  2  Des  Charbonages  de 
Maranelle  (Charleroi) — 3720  feet. 

The  deepest  shaft  in  the  world  is  the  Red  Jacket  shaft  Calument 
and  Hecla  Copper  mine,  Lake  Superior  region,  N.  America,  which  is 
within  100  feet  of  being  a  mile  deep.     It  is  an  incline  shaft. 

There  is  also  the  New  Chums  Shaft  Bendigo,  Victoria  (Gold),  which 
is  4613  feet. 

Both  compressed  air  and  electricity  will  more  and 
more  be  used  as  sources  of  power  in  our  deep  mines  of 
the  future.  It  is  not  with  any  idea  of  partisanship 
that  I  enter  this  field;   it  is  obviously   clear  that  there 
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is  room  for  the  exponents  of  both,  and  if  I  venture  to 
indicate  broadly  their  respective  spheres  it  is  only  to  say 
that  electricity ,  in  the  use  of  which  there  has  been  consider- 
able advance  in  recent  years,  will  be  essential  in  all  deeper 
mines  for  pumping  and  lighting  purposes  and  possibly 
underground  transport  of  coal.  Compressed  air  on  the 
other  hand  will  be  found  necessary  wherever  machine 
drills  can  be  worked  and  in  special  circumstances  for 
pumping.  The  introduction  of  machine  drills  in  shaft 
sinking  or  cross  measure  drifts  has  enormously  increased 
the  rapidity  with  which  such  work  is  accomplished.  The 
evolution  of  the  rock  drill  is  a  study  in  itself  and  it  is 
curious  to  note  that  whereas  the  diminutive  air  hammer 
drill  lately  much  in  vogue  with  its  thousands  of  strokes, 
one  might  almost  say  vibrations,  per  minute  is  regarded 
in  our  mining  world  as  the  most  recent  and  modern  form 
of  the  rock  drill;  the  same  little  machine,  I  am  informed, 
has  been  in  use  in  the  Mansfield  Copper  Mines  in  Saxony 
for  twenty  years  or  more.  The  adoption  of  air  drills  will 
no  doubt  continue  to  be  debatable  ground  for  there  is  no 
lack  of  adherent  to  the  old  hammer  and  drill  system,  but 
we  must  not  shut  our  eyes  to  the  fact  that  the  use  of 
rock  drills,  and  especially  the  smaller  type,  is  becoming 
more  and  more  universal  wherever  the  economic  conditions 
as  to  fuel  and  water  obtain. 

For  shaft  sinking  in  the  future  we  in  Bengal  must,  I 
think,  look  upon  the  rock  drill  as  an  essential  part  of  the 
sinking  plant.  An  important  consideration  in  its  adoption 
is  that  a  wider  field  for  labour  is  opened  up — we  are  not 
restricted  to  the  rather  limited  supply  of  ordinary  shaft 
sinkers — we  can  and  may  with  advantage  employ  what  is 
known  as  up-country  labour,  and  any  expansion  in  this 
direction    cannot   fail    to   have  beneficial   results   on   the 
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industry  generally.  The  driving  of  cross  measure  drifts 
from  one  seam  to  another  is  a  form  of  opening  up  a  new 
coal  seam  which  must  in  the  future  commend  itself  where 
conditions  are  favourable  such  as  will  be  found  in  collieries 
where  the  seams  have  a  high  inclination— and  in  work  of 
this  sort  the  rock  drill  is  invaluable,  as  its  motive  power 
(compressed  air)  is  at  once  available  to  assist  in  clearing 
the  noxious  fumes. 

It  has  been  said  that  there  will  be  difficulty  in  at- 
tracting the  Indian  coal  miner  to  descend  deep  shafts, 
and  that  he  does  not  much  like  going  down  shafts  at  all. 
When  one  considers  the  condition  of  some  shafts  in  this 
country,  he  is  hardly  to  be  blamed.  There  is  an  idea  that 
the  Indian  miner  is  quite  indifferent  to  discomfort,  in  fact 
one  would  gather  from  arguments  which  one  sometimes 
hears  that  he  actually  enjoys  working  in  extreme  and 
humid  heat  with  lack  of  ventilation,  that  when  he  is  in- 
duced to  descend  a  shaft  he  likes  to  get  wringing  wet 
while  so  descending  and  quite  enjoys  the  final  shower-bath 
he  gets  when  stepping  out  of  the  cage  into  the  murky 
gloom  of  the  average  pit  bottom  landing.  But  is  this 
really  the  way  to  attract  him  ?  Is  it  too  fanciful  to 
borrow  from  European  practice  and  to  suggest  that, 
when  laying  out  deep  shafts,  money  would  be  well  spent  to 
ensure  that  he  would  ride  down  dry,  and  step  out  into  a 
dry  arched,  whitewashed  and  electrically  lit  landing  ?  Is 
it  not  possible  that  he  would  give  other  miners  a  much 
happier  account  of  his  new  work  in  such  a  case,  and 
induce  them  to  follow  his  lead  ? 

Another  feature  of  our  deep  mines  will  be  the  question 
of  haulage,  nor  will  it  be  confined  to  new  mines  to  be  won 
from  deep  shafts.  There  are  many  mines  in  Bengal,  won 
from  inclines,  which  are  already  a  long  way  down  where, 
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owing  to  a  steep  dip  or  to  surface  conditions,  sinking  of 
shafts  cannot  be  contemplated,  and  there  are  other  simi- 
lar mines  which,  although  not  in  this  position  to-day,  will 
arrive  at  it  in  course  of  time.  In  what  direction  does 
economy  lie  in  such  cases  ?  The  first  idea  that  occurs  is 
concentration.  Subsidiary  haulage  may  be  applied  under- 
ground, to  bring  coal  to  the  main  Incline,  but  that  main 
Incline  will  have  to  be  made  the  Via  Regia  To  maintain 
several  haulage  Inclines  to  the  surface  as  is  the  practice 
at  shallow  depths  will  be  folly,  and  expensive  folly.  Such 
one-main  outlet  will  probably  be  fitted  with  a  double 
tramway,  thereby  both  helping  the  engine,  which  will  be 
a  substantial  one,  with  its  load,  and  facilitating  the  work 
to  be  done,  which  is  to  raise  the  daily  output  of  a  large 
colliery  through  one  or  two  Inclines  and,  possibly,  endless 
rope  haulage  may  suggest  itself.  It  is  questionable  whether 
even  now  it  would  not  be  profitable  to  lean  in  this  direction 
in  many  cases.  It  is  not  much  more  expensive  directly  to 
haul  coal  underground  to  a  main  underground  station  for 
despatch  to  the  surface  than  to  haul  it  on  the  surface  from 
various  inclines  to  a  central  loading  wharf.  There  are 
many  reasons  in  Bengal  for  putting  down  several  inclines 
into  a  seam,  ventilation  and  the  question  of  labour,  with 
its  various  castes,  being  the  two  most  obvious  ones,  and 
when  first  starting  such  a  colliery  no  doubt  output,  by 
which  every  colliery  lives,  is  best  secured  by  multiplying 
haulage  arrangements,  but  as  such  mines  get  deeper  will 
it  not  be  cheaper  to  scrap  and  to  concentrate  ?  We  have 
in  such  cases,  as  indeed  in  most  cases,  not  only  to  consider 
cost,  but  also  indirect  and  ultimate  cost.  Here  again  is  a 
matter  for  serious  and  painstaking  study,  the  results  of 
which,  if  contributed  to  the  Institute,  would  be  of  the 
greatest  benefit  to  us  all. 
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In  mines  won  from  deep  shafts,  from  which  the  work- 
ings have  far  extended,  the  problem  will  be  in  a  way  more 
simple,  because  it  will  be  forced  on  us.  We  shall  in  such 
cases  be  compelled  to  copy  the  best  European  practice 
because  of  the  complete  analogy  which  will  then  exist  be- 
tween such  mines  and  similar  mines  in  Europe.  I  am  afraid 
I  am  here  trespassing  on  my  successors. 

Another  subject  which  will  soon  claim  our  attention 
to  a  greater  degree  is  that  of  ventilation,  which  up  to  now, 
in  many  cases  at  all  events,  has  been  left  with  more  or  less 
success  to  solve  its  own  difficulties.  The  ventilation  of 
outcrop  mines  in  the  past  has  been  an  easy  matter.  The 
unusual  thickness  of  the  Bengal  seams  and  the  numerous 
openings  from  the  surface  have  allowed  nature  full  play, 
and  so  long  as  she  has  received  a  little  assistance  in  the 
form  of  air  stoppings  there  has  not  been  much  to  complain 
of,  but  as  the  incline  mines  advance  and  the  workings  get 
farther  and  farther  away  from  the  source  of  light,  and  old 
surface  openings  gradually  become  closed,  the  necessity  for 
other  and  more  consistent  means  for  establishing  an  effi- 
cient air  current  will  arise.  In  the  case  of  shaft  winnings 
this  condition  will  naturally  become  acute  at  a  much 
earlier  period.  This  is  a  subject  I  have  noted  on  my  list 
as  one  likely  to  afford  an  interesting  paper.  The  most 
suitable  fan  under  the  varying  circumstances  met  with 
throughout  the  coal-fields  has  yet  to  be  described,  and  for 
the  conditions  obtaining  in  thick  seams  such  description  is 
not  easy.  What  is  wanted  in  such  cases  is  a  fan  which 
will  pass  a  given  current  of  air  at  a  much  lower  water 
gauge  than  is  usually  associated  with  an  equal-sized  fan 
working  in  an  European  mine.  I  am  not  sure  that  in  such 
cases  where  a  shaft  can  be  given  up  for  the  purpose  we 
may  not  find  an  easy  remedy  to  our  hand  in  the  furnace, 
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provided,  of  course,  that  there  is  no  question  of  the  pres- 
ence of  gas.  I  have  not  gone  deeply  into  the  subject,  but 
in  two  cases  in  India  I  have  been  struck  by  the  very  brisk 
current  of  air  induced  by  a  very  small  furnace.  To  ex- 
periment with  such  a  proposed  remedy  is  both  easy  and 
cheap.  The  furnace  has  always  the  great  advantage  over 
the  fan  in  the  matter  of  first  cost.  Coal,  especially  dust 
coal,  is  cheap  at  collieries.  This  was  said  years  ago  by 
Mr.  Atkinson,  in  his  immortal  pamphlet  on  ventilation. 
It  has  since  been  considered  rank  heresy,  and  no  doubt  in 
Europe  there  are  reasons  for  considering  it  so,  but  I  for 
one  have  never  wholly  subscribed  to  the  fetish  that 
mechanical  efficiency  and  commercial  economy  are,  at  all 
times  and  in  every  country  and  place,  synonymous 
terms. 

There  are  many  other  problems  before  us.  Mining 
education  is  one  of  them.  There  is  no  doubt  that,  owing 
to  more  strenuous  conditions,  we  shall  soon  suffer,  more 
acutely  than  we  do  even  now,  from  the  want  of  a  more 
highly  educated  but,  at  the  same  time,  not  extravagantly 
remunerated  staff.  Just  at  present  any  one  who  obtains 
a  certificate  of  competency  feels  it  beneath  his  dignity  to 
come  on  to  any  colliery,  except  as  a  manager.  I  hope 
before  long  we  shall  approach  to  conditions  prevailing  in 
England  where  the  staff  at  every  large  colliery  includes 
several  certificated  men,  who  are  only  too  glad  if  their 
certificate  gives  them  a  rank  of  seniority  among  the  staff. 
I  cannot  help  being  reminded  here  of  a  day  when  a 
mining  pupil  in  England  eagerly  rushed  to  tell  the  en- 
gineer to  whom  he  had  been  articled  that  he  had  passed  his 
examination.  The  answer  was  very  much  to  the  point,  "  I 
am  delighted  to  hear  it,  because  now  you  will  be  free  to 
study  mining."     But  we  have  not,  and  shall  not,  arrive  at 
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this  yet.  What  we  have  to  do  chiefly  is  to  educate  our 
existing  staff,  and  every  attention  should  be  paid  to  the 
suggestion  that  has  recently  been  made  that  lectures  should 
be  given  them  not  only  in  mining,  but  in  the  elementary 
sciences  which  will  prepare  them  to  assimilate  lectures 
on  mining. 

It  is,  I  think,  the  opinion  of  most  of  us  that  our 
greatest  want  in  connection  with  mining  education  is  the 
raising  of  the  standard  of  the  large  army  of  officials,  who 
are  in  actual  employment  at  the  collieries,  and  the  finding 
of  men  of  higher  calibre  for  this  work. 

I  am  afraid  I  have  kept  you  too  long ,  but  I  must  go 
on  to  remind  you  that  Rome  was  not  built  in  a  day,  nor  can 
we  in  a  day  bring  in  all  the  improved  conditions  we  would 
like  to  see  established.  We  have  to  remember  that  as  a 
rule  other  people  than  we  pay  the  piper,  and  have  the 
proverbial  right  to  call  the  tune.  It  is  to  the  representa- 
tives of  those  great  mercantile  houses  which  control  the 
destinies  of  the  mineral  trades  and  play  such  an  important 
part  in  the  general  commercial  welfare  of  the  Indian 
Empire,  it  is  to  them,  the  managing  agents  of  the 
numerous  companies  engaged  in  mining,  that  we  must 
appeal.  Their  power  is  unique;  nowhere  else  in  the  world 
is  the  mining  industry  so  confidingly  placed  in  the  hands 
of  the  few.  With  the  new  era  modern  methods  and 
appliances  will  shortly  become  imperative,  and  such  a 
changing  condition  of  things  cannot  be  overlooked  by 
those  in  supreme  control. 

But  it  is  for  us  to  prove  to  them  what  is  really  best 
and  what  is  really,  and  in  the  long  run,  the  most  profitable. 
It  is  for  each  one  of  us  if  asked  for  advice  to  give  it  on 
those  lines;  it  is  for  each  one  of  us  who  is  actively  practis- 
ing the  profession  to  practise  it  upon  those  lines. 


1912.]  PRESIDENT'S   ADDRESS.  41 

Mr.  T.  Crystle  : — Gentlemen,  I  have  very  great  pleasure 
in  proposing  a  vote  of  thanks  to  the  President  for  his  very 
able,  interesting  and  valuable  address.  I  am  sure  all  who 
have  heard  it  agree  that  it  has  been  very ,  very  instructive 
indeed  and  has  afforded  much  pleasure. 

Mr.  S.  McMurtrie : — I  have  much  pleasure  in  seconding 
this. 

The  President: — I  have  now  much  pleasure  in  calling 
upon  Mr.  C.  H.  McCale  to  read  his  paper  on  Pillar  Work- 
ing in  the  Raniganj  and  Jharia  Coal-fields. 

Mr.  C.  H.  McCale  then  read  the  following  paper: — 


Pillar  Working  in  the  Raniganj  and  Jharia 
Coal-fields. 

BY 

C.    H.  McCale,    Medallist  in    Mining    (Science  and    Art    Dept.). 

(With  8  Plates). 

Introduction. 

Until  recently  ' f  Pillar  Working  ' '  in  its  general  sense 
or  meaning  was  seldom  resorted  to  in  the  Raniganj  and 
Jharia  coal-fields.  But  due  chiefly  to  the  somewhat  im- 
proved methods  of  working  and  more  and  better  experi- 
ence of  the  system  "Pillar  Working"  has  become,  and 
will  become,  more  a  consideration  for  the  future.  The 
author  therefore  proposes  to  deal  with  this  subject,  and 
for  simplicity  the  subject  is  divided  into  the  four  follow- 
ing branches,  viz. : — 

ist.— What  is  a  "Pillar  Working"  ? 

2nd. — The  dangers  of  Pillar  Working. 

3rd. — The  conditions  conducive  to  safe,  efficient  and 
economical  Pillar  Working. 

4th. — A  method  by  which  Pillar  Working  has  been 
carried  out  successfully. 

What  is  Pillar  Working  ? 

It  would  appear  that  in  past  years  "  Pillar  Working  " 

was  meant,  or  taken  to  be,  an  operation  of  cutting  pillars 

in  any  shape  or  form  so  long  as  some  of  the  coal  was 

recovered.     Apparently  the  destruction  of  the  mine  and 
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the  waste  of  very  valuable  areas  of  coal  were  not  con- 
sidered matters  of  great  importance. 

With  the  exception  of  a  few  cases  the  mines  have  not 
been  efficiently  designed  and  worked  to  admit  of  any 
proper  system  of  Pillar  extraction  being  adopted,  and 
this  doubtless  is  the  reason  why  pillars  were  attacked  at 
random  in  the  old  days.  Our  experience,  however,  now 
tells  us  that  this  antiquated  system  must  be  shelved  and 
abandoned  and  more  modern  and  up-to-date  methods 
introduced. 

1  (  Pillar  Working  ' '  proper  means  a  method  by  which 
coal  left  during  the  first  operation,  in  the  shape  of  pillars 
of  sufficient  size  and  regular  form  for  the  support  of  the 
superincumbent  strata,  can  be  safely,  efficiently  and  eco- 
nomically worked  out  with  the  least  possible  waste. 

By  the  "  First  Working  "  is  meant  the  driving  of  ordi- 
nary galleries  forming  the  pillars  over  the  whole  area,  or 
to  within  a  safe  distance  of  the  boundary,  or  up  to 
barriers  which  are  left  for  the  division  of  the  property  into 
separate  areas  of  work.  This  operation  is  also  known  as 
working  the  "whole"  in  the  old  country  (England). 

"  Pillar  Working  "  is  termed  the  c  Second  Working,' 
and  in  England  it  is  known  as  working  the  "  Brokens." 

The  Dangers  of  Pillar  Working. 

Even  under  the  best  conditions  Pillar  Working  is  a 
dangerous  operation.  But  if  judgment  and  care  have  not 
been  given  to  the  designing  and  working  of  the  mine,  the 
dangers  attending  the  extraction  of  pillars  are  more 
numerous  and  very  serious. 

We  have  on  record  cases  where  mines  have  not  been 
well  designed,  but  have  been  opened  and  the  coal  worked 
in  so  irregular  and  unskilful  a  manner,  that  long  ere  the 
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time  arrived  for  extracting  pillars  "  creep  "  has  developed 
to  such  a  stage,  that  the  pillars  left  have  crushed  beneath 
the  superincumbent  strata,  and  all  hopes  of  recovering 
them  have  been  either  entirely,  and  very  wisely  too, 
abandoned  or  the  pillars  have  been  attacked  with  results 
that  can  better  be  imagined  than  described. 

There  are  other  mines  which  have  been  worked 
slightly  better,  but  the  pillars  have  not  been  large  enough 
to  allow  of  their  extraction.  This  together  with  extreme- 
ly wide  galleries  has  resulted  in  the  mine  being  closed 
down,  with  an  unreasonable  loss  of  about  30  to  40  per 
cent  or  even  more  of  the  coal  in  the  royalty. 

There  are  recent  instances  where  mines  have  been 
opened  and  worked  in  a  very  ruinous  manner.  In  these 
cases  the  pillars  have  been  very  small,  with  exceptionally 
wide  galleries.  This  state  of  affairs  has  gone  on  well  for 
a  time,  but  as  the  mine  became  further  developed,  the 
pressure  of  the  superincumbent  strata  has  exceeded  the 
strength  of  the  support.  The  result  is  the  pillars  are 
crushed  and  over-ridden  and  the  whole  or  greater  portion 
of  the  mine  collapses.  To  recover  the  other  portion  of 
the  royalty  new  shafts  required  to  be  sunk,  and  perhaps 
the  cost  of  this  undertaking  would  be  prohibitive.  This 
is  not  only  a  loss  to  the  Coal  Company  concerned  but  also 
a  national  loss. 

The  majority  of  coal  seams  in  the  Raniganj  and 
Jharia  coal-fields  are  above  10  feet  in  thickness,  and  when 
such  mines  collapse  through  ill  working,  or  a  large  goaf 
made  by  the  extraction  of  pillars,  there  is  great  danger 
of  (<Air  Blasts"  of  terrific  force  occurring,  killing  and 
injuring  persons,  and  destroying  the  fittings  of  the  mine. 

Where  old  inundated  mines  are  isolated  by  coal  bar- 
riers of  insufficient  thickness,  there  is  danger  of  the  bar- 
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riers  being  crushed  and  pulled  over  by  the  weighting  of 
an  extensive  goaf  made  by  Pillar  Working.  This  may 
cause  the  drowning  of  the  working  mine. 

In  some  cases,  where  the  mine  has  been  properly 
designed,  it  is  decided  for  certain  reasons  to  split  the 
pillars  only,  after  the  first  working  is  finished.  In  such  a 
case  where  it  is  decided  to  split  instead  of  totally  to 
extract  the  pillars,  it  must  not  be  overlooked  that  there 
is  a  limit  to  which  this  kind  of  work  can  be  safely  carried 
out.  If  this  limit  is  exceeded  there  will  be  every  chance 
of  the  mine  collapsing. 

Again  in  mines  where  the  seams  of  coal  wrought  are 
liable  to  spontaneous  combustion,  every  care  should  be 
taken,  and  sound  judgment  exercised  in  designing  the 
mine,  otherwise  there  will  be  a  great  danger  of  fire  break- 
ing out  causing  considerable  loss  and  anxiety,  and  per- 
haps the  loss  of  the  mine  altogether  in  consequence. 

f<  Pillar  working"  is  also  attended  with  considerable 
danger  through  insufficient  timbering. 

I  also  wish  to  call  the  attention  of  the  members  to 
another  possible  danger  in  the  future  that  has  probably 
been  overlooked,  i.e.  in  mines  which  give  off  carburetted 
Hydrogen ,  CH4  in  only  small  quantities,  even  in  smaller 
quantities  that  can  be  detected  by  the  use  of  an  ordinary 
safety  lamp.  After  pillars  have  been  extracted,  local  falls 
take  place  in  the  goaf,  and  the  space  above  and  between 
this  fall  and  the  "main  roof"  will  be  a  reservoir  for  the 
gas,  see  Fig.  19.  The  possibility  (and  it  will  be  more  prob- 
able than  not)  is  that  when  the  main  roof  falls  this 
reservoir  will  be  destroyed,  and  the  gas  thus  pent  up  will 
be  pressed  and  forced  out  into  the  mine  working,  and 
should  there  be  any  naked  light  within  the  reach  of  this 
gas  an  explosion,  and  perhaps  a  severe  one,  according  to 
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the  quantity  of  gas  present,  would  inevitably  occur. 
Therefore,  it  behoves  all  colliery  managers  who  are 
"Pillar  working"  at  any  of  their  mines,  to  be  on  the 
alert  for  the  least  indication  of  fire-damp.  When  gas  is 
given  off  in  the  very  smallest  quantities,  only  safety  lamps 
that  are  able  to  resist  a  very  strong  current  should  be 
used  in  the  part  of  the  mine  where  "Pillar  working  "  is 
in  progress.  In  addition  to  the  use  of  safety  lamps  the 
author  would  suggest  the  use  of  a  delicate  gas  detector, 
say  twice  or  thrice  every  week.  There  are  several  gas 
indicators  on  the  market,  but  perhaps  Dr.  Clowes'  safety 
lamps  with  Hydrogen  flame  would  be  the  most  serviceable 
for  detecting  small  percentages  of  gas.  Dr.  Clowes'  In- 
flammable Gas  Detector  will  detect  gas  down  to  as  low  as 
one  quarter  per  cent. 

The  probable  dangers,   therefore,   which  attend  with 
inefficient  Pillar  working  may  be  summarized  as  follows  : — 

ist. — Danger  of  the  whole  or  portion  of  the  mine 
collapsing  and  resulting  in  loss  of  life  and 
irrecoverable  loss  of  coal. 

2nd. — Danger  of  "Air  Blasts"  resulting  in  loss  of  life 
and  destruction  more  or  less  of  the  mine 
fittings. 

3rd. — Danger  of  Barriers  being  over-ridden   or  burst 
ing  by  large  subsidences  and  heavy  pressures 
of  water. 

4th. — Danger  of  the  mine  collapsing  by  exceeding  the 
limit  of  splitting  the  pillars. 

$th.—  Danger  of  losing  the  mine  owing  to  under- 
ground fires. 

6th. — Danger  of  sudden  falls  of  roof  for  want  of  effi- 
cient timbering. 

yth. — Danger  of  gas  pent  up  in  the  space  between  the 
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local  fall  and  the  main  roof  being  dislodged , 
and  forced  into  the  workings  where  it  may 
come  into  contact  with  naked  lights  and 
result  in  an  explosion. 

The  conditions  conducive   to  safe,   efficient  and  economical 
"  Pillar  Working. " 

Considering  what  has  been  said  of  the  probable 
dangers  attending  f '  Pillar  working  "  it  is  an  easy  matter 
to  discuss  the  remedies.  Regarding  the  ultimate  result  of 
leaving  extremely  limited  and  irregular  sized  pillars,  it  is 
obvious  that  the  safe  working  out  of  pillars  depends 
entirely  on  the  laying  out  of  the  mine.  To  lay  out  the 
workings  of  a  mine  efficiently  for  the  subsequent  extrac- 
tion of  pillars  we  must  take  into  consideration: — 

ist. — The  extent  of  the  royalty  or  age  of  the  mine. 
2nd. — Whether  or  not  the  seam  of  coal  to  be  worked  is 

subject  to  spontaneous  combustion. 
3rd. — The  depth  the  coal  seam  is  from  the  surface. 
4th. — The  nature  of  the  roof  and  floor. 
$th. — The  inclination  of  the  strata  or  coal  seam. 
6th. — The  nature  of  the  coal  seam  and  its  thickness. 
yth. — Whether  there  are  any  old  mines  adjoining  the 

property,  their  extent  and  position. 

Why  are  the  above  conditions  necessary  ? — 
ist. — Because  it  is  a  well-known  fact  that  coal  pillars 
deteriorate  and  scale  if  left  standing  for  very 
long  periods,  so  from  this  it  can  be  said  that, 
under  the  same  conditions,  larger  pillars 
ought  to  be  left  in  a  mine  whose  life  is  esti- 
mated to  be  20  years  than  in  one  to  have  a 
life  of  10  years. 
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2nd.—  Because  if  the  mine  is  subject  to  spontaneous 
combustion  some  provision  must  be  made 
not  to  allow  more  coal  in  the  shape  of  pillars 
in  any  one  area  of  working  than  can  be  safely 
and  efficiently  worked  and  then  sealed  orf 
altogether  from  the  other  portion  of  the  mine 
by  the  time  fire  is  anticipated  to  break  out. 

3yd. — Because  the  deeper  the  mine  the  greater  the 
pressure  the  coal  will  have  to  sustain  or 
resist.  For  instance,  in  a  mine  200  feet  deep 
the  coal  will  have  to  resist  a  pressure  of  200 
lbs.  per  square  inch,  whereas  in  a  mine  400 
feet  deep  the  pressure  would  be  double  or 
400  lbs.  per  square  inch.  Therefore  it  is 
obvious  that  depth  should  be  taken  into 
account. 

qbh. — Because  if  the  floor  or  roof  is  of  a  softer  nature 
than  the  coal  itself,  larger  pillars  will  have 
to  be  formed  to  prevent  what  is  commonly 
termed  ' c  Thrust ' '  in  the  roof  and  ' '  Creep  ' ' 
in  the  floor.  The  " Thrust"  and  "Creep" 
are  simply  due  to  the  superincumbent  pres- 
sure causing  the  pillars  to  both  cut  up  into 
the  roof  and  force  down  into  the  floor.  If 
the  roof  is  softer  than  the  floor  only 
"Thrust"  is  caused,  and  where  the  floor  is 
softer  than  the  roof  "Creep"  follows. 
Large  pillars  to  sustain  this  pressure  will,  in 
the  majority  of  cases,  absolutely  remove  the 
possibility  of  "Creep  ' '  and  "  Thrust.  " 

$th. — Because  the  settling  down  of  the  roof  is  not 
entirely  at  right  angles  to  the  plane  of  strati- 
fication.    For  moderate  inclinations  the  roof 
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is  generally  found  to  settle  down  practically 
between  the  vertical  and  normal  planes  of 
stratification.  But  for  highly  inclined  strata 
the  downward  movement  has  been  found  to 
vary  considerably.  Several  rules  have  been 
devised,  on  the  experience  of  various 
countries,  to  compute  the  probable  fracture 
of  the  strata,  but  yet  these  rules,  it  must  be 
admitted,  are  of  an  empirical  character 
and  subject  to  modification  by  local  consi- 
derations. This  downward  movement  de- 
mands the  larger  pillar  to  be  on  the  rise  side 
to  support  shafts,  and  larger  barriers  for  the 
division  of  mines. 

6th. — Because  the  harder  the  coal  the  greater  is  its 
crushing  capacity.  A  pillar  40  feet  square 
of  very  hard  coal  will  resist  or  stand  a 
pressure  that  will  crush  a  pillar  40  feet 
square  or  more  of  soft  coal.  Again  a  pillar 
of  thick  coa  will  not  resist  the  same  pres- 
sure as  a  p  liar  of  thin  coal  provided  both 
pillars  of  coal  are  the  same  in  dimensions 
and  degree  of  hardness  respectively. 

yth. — Because  the  more  extensive  the  old  inundated 
workings  are.  the  greater  will  be  the  head  or 
pressure  of  water  to  be  guarded  against. 
If  the  mine  is  not  extensive  the  barrier  need 
not  be  so  Hrge  or  thick.  If  there  are  no  old 
mines,  then  on'y  the  limited  dimensions 
according  to  circumstances  of  the  case,  need 
be  adhered  to. 

The  foregoing  considerations  will  determine  the  fol- 
lowing:— 
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ist.—  The  size  of  shaft  pillars. 

2nd.  —The  size  of  ordinary  pillars. 

3^._The  size  of  barriers  to  safely  divide  one  mine 

from  another,  and  also  to  divide  panels. 
4th.—  The  size  or  area  of  each  panel. 

The  size  of  Shaft  Pillars. 
Several  authorities  have  given  rules  for  calculating 
the  size  of  pillar  that  would  safely  carry  a  shaft.     The 
following  are  few  of  the  rules  :  — 

1.  ByMerivale: — 

y depth  of  shaft  in  fathoms 
— =  shaft  pillar 

in  yards  square. 

2.  By  Hughes: — 

For  every  yard  the  shaft  is  deep  allow  one 
yard  in  breadth  of  pillar. 

3.  By  Andre:  — 

For  a  shaft  whose  depth  is  150  yards  the  pillar 
should  not  be  less  than  35  square  yards,  and 
for  every  additional  5  yards,  the  shaft  is  in 
depth  add  one  yard  to  the  size  of  pillar. 

4.  By  Wardle  :— 

The  minimum  size  of  shaft  pillar  40  yards 
square  for  a  depth  of  60  fathoms,  add  one 
yard  for  each  additional  12  feet  the  shaft  is 
in  depth. 

5.  By  Dron  : — 

The  radius  of  shaft  pillar  equals  distance  from 
the  shaft  to  farthest  building  to  be  protected, 
plus  1 /3rd  of  the  depth  of  the  seam. 
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6.     By  O'Donohue  :— 


Depth  of  shaft  in  yards  x  ^/thickness  of  coal  in  yards 

io 
=  Radius  in  yards. 

Rule  (6)  is  for  flat  seams  only.  But  O'Donohue  says 
that  provision  has  to  be  made  in  inclined  measures  for  the 
rise  pillars,  which  he  suggests  as  follows: — For  the  rise 
pillar  draw  a  line  from  the  shaft  at  the  surface  cutting 
the  seam  at  right  angles.  Calculate  the  distance  between 
this  line  and  the  shaft  at  the  seam  X.  To  this  distance 
add  the  amount  calculated  for  the  dip  pillar  with  Jth  of 
X  deducted.     This  will  give  the  length  of  the  rise  pillar. 

Rule  (6)  appears  to  me  to  be  a  good  and  safe  guide 
in  calculating  the  size  of  the  shaft  pillars,  but  one  having 
had  considerable  experience  would  naturally  prefer  to 
determine  on  the  conditions  pertaining  to  the  particular 
mine  concerned,  and  there  is  no  doubt  that  experience  is 
the  best  and  safest  formula  in  solving  such  questions. 
There  can  be  no  hard-and-fast  rule  framed  or  deduced 
applicable  to  all  cases. 

Calculating  by  O'Donohue 's  rule,  the  size  of  pillars 
required  to  support  a  pair  of  shafts  1200  feet  deep  and 
180  feet  apart  on  the  strike  of  the  seam  6  feet  thick  and 
inclining  1  in  3,  would  be  726  feet  across  the  rise  and  dip, 
and  630  feet  along  the  strike. 

We  will  take  another  example  which  is  more  appli- 
cable to  Indian  mining.  Using  the  same  formula  the 
pillars  to  support  a  pair  of  shafts  450  feet  deep  and  300 
feet  apart  on  the  strike  of  the  seam  12  feet  thick  and  in- 
clining 1  in  5  would  be  366  feet  across  the  rise  and  dip 
and  600  feet  along  the  strike  as  illustrated  in  Fig.  1. 

From  my  own  experience  I  have  found  that  for  a 
shaft  320  feet  in  depth,  coal  seam  15  feet  thick  and  inclm- 
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ing  i  in  5-5,  shaft  pillars  4  in  number  with  shaft  in  centre, 
120  feet  square  on  the  dip  side  and  120  feet  by  140  feet 
on  the  rise  side  are  quite  large  enough.     See  Fig.  2. 

Another  case  where  the  shaft  was  416  feet  deep  into 
the  same  seam  of  coal  having  the  same  inclination  with 
the  shaft  in  the  centre.  Pillars  150  feet  square  on  the 
dip  side,  and  150  feet  by  170  feet  on  the  rise  side  were  of 
ample  dimensions.     Refer  to  Fig.  3. 

In  a  further  case  two  shafts,  one  600  feet  and  the 
other  650  feet  deep,  seam  of  coal  14  to  15  feet  thick  and 
inclining  1  in  5-5,  have  ample  support  with  pillars  as 
follows : — 

200  feet  square  on  the  dip  side  and  200  feet  by  225 
feet  on  the  rise  side  for  the  shallower  shaft  and 
225  feet  square  on  the  dip  side  and  225  feet  by 
250  feet  on  the  rise  side  for  the  deeper  shaft. 
These  pillars  are  illustrated  in  Figs.  4  and  5. 

It  is  always  advisable  to  leave  large  shaft  pillars, 
remembering  to  leave  larger  pillar  on  the  rise  side  where 
the  measures  incline. 

The  Size  of  Ordinary  Pillars. 

If  the  mine  is  worked  on  the  panel  system,  the  ordi- 
nary pillars  need  not  be  left  so  large  as  when  the  mine  is 
wrought  on  the  open  system,  because  the  pillars  will  not 
be  subjected  to  the  same  superincumbent  pressure,  and  not 
left  for  long  periods.  Immediately  one  panel  is  formed 
the  pillars  are  extracted  absolutely  and  independently  of 
the  working  of  the  other  portion  of  the  mine. 

If  the  mine  is  extensive  and  worked  on  the  open 
method  having  perhaps  20  to  30  years  life  berore  it, pillars 
will  have  to  be  made  larger.  A  pillar  when  standing  for 
a  long  period,  "  weathers"  and  a  certain  amount  of  seal- 
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ing  goes  on  which  reduces  the  resisting  capacity  of  the 
pillar.  Besides  this  the  pillars  are  subjected  to  extra 
superincumbent  pressure  put  on  them  in  proportion  to  the 
development  of  the  mine.  That  means  to  say,  the  pres- 
sure on  a  pillar  might  be  doubled  in  a  matter  of  a  very 
few  years,  so  from  this  it  is  easy  to  glean  the  importance 
and  necessity  of  increasing  the  size  of  pillars  according  to 
the  life  of  the  mine  when  working  on  the  open  method. 

For  mines  300  to  350  feet  deep,  pillars  45  to  50  feet 
square  and  galleries  10  to  12  feet  wide  would  not  be  out 
of  place. 

For  mines  350  to  400  feet  deep,  pillars  50  to  55  feet 
square,  and  galleries  not  to  exceed  10  to  12  feet  wide 
would  be  ample  size. 

For  mines  400  to  450  feet  deep,  pillars  55  to  60  feet 
square  would  be  found  quite  large  enough  but  the  galleries 
should  not  exceed  10  to  12  feet  wide. 

For  mines  450  to  500  feet  deep,  pillars  60  to  65  feet 
square  with  galleries  10  to  12  feet  wide  would  not  be  too 
large,  while  for  depths  ranging  between  500  and  600  feet, 
the  pillars  should  not  be  smaller  than  75  feet  square,  with 
galleries  not  exceeding  10  to  12  feet  wide. 

These  are  what  I  have  found  to  be  about  the  size  of 
pillars  required  to  meet  the  various  depths  mentioned, 
with  seams  of  coal  varying  between  12  and  20  feet  thick. 

For  a  depth  between  600  and  650  feet,  which  is  the 
deepest  mine  at  present  working  coal  in  the  Raniganj  or 
Jharia  coal-fields,  the  author  has  designed  to  form  ordinary 
pillars  between  80  and  90  feet  square  with  galleries  from 
10  to  12  feet  wide,  from  which  successful  working  is 
anticipated. 

This  mine  will  be  advantageously  divided  into  4 
panels,  by  3  barriers  which  will  be  left  in  for  the  support 
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of  Railway  sidings.  The  total  area  of  the  royalty  is 
about  500  bighas,  and  the  4  panels  referred  to  can,  if  found 
necessary  afterwards,  be  conveniently  subdivided  as  a 
precautionary  measure  against  the  possibility  of  outbreaks 
of  fire. 

The  safest  way  to  divide  the  mine  into  ordinary 
pillars  will  be  to  leave,  say,  not  less  than  60  to  65  per  cent 
of  the  coal  in  the  first  working  for  depths  up  to  400  feet, 
and  say  for  depths  from  400  to  600  feet  about  65  to  70 
per  cent,  and  for  depths  above  600  feet,  70  to  75  per  cent 
should  be  left  in  to  secure  successful  and  efficient  working. 

The  size  of  Barriers  to  safely  divide  one  mine  from  another 
and  also  to  divide  Panels. 

The  size  of  barrier  required  to  safely  divide  the  mine 
from  old  extensive  and  inundated  workings  should  not  be 
less  in  thickness  than  the  thickness  of  the  rise  pillar 
supporting  the  shaft  plus  50  feet.  That  is  to  say,  in  a 
mine  whose  shaft  pillar  on  the  rise  side  is  200  feet  in 
thickness  the  barrier  dividing  that  mine  from  old  workings 
should  be  200+50=250  feet  in  thickness.  Some  one 
might  ask,  why  have  so  large  a  barrier?  My  reason  for 
suggesting  such  a  barrier  is  that  in  addition  to  an  equi- 
valent to  the  pressure,  etc.,  the  shaft  pillar  has  to  resist, 
the  barrier  would  have  to  resist  the  great  head  or  pressure 
of  water  acting  against  the  barrier  on  the  opposite  side,  to 
say  nothing  of  the  possible  superincumbent  pressure  of  the 
old  workings.  For  this  extra  pressure  I  calculate  50  feet 
more  than  the  thickness  of  the  shaft  rise  pillar  to  be  about 
a  safe  thickness  of  barrier.  In  cases  where  it  is  known 
that  a  heavy  pressure  of  water  does  not  exist,  the  thick- 
ness of  barrier  need  not  exceed  the  thickness  of  the  shaft 
rise  pillar. 
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For  barriers  dividing  panels,  I  consider  that  about 
3  times  the  thickness  of  ordinary  pillars  would  be  advi- 
sable. If  ordinary  pillars  are  40  feet  square,  then  the 
barrier  dividing  one  panel  from  another  should  be  about  120 
feet  in  thickness.  In  no  case  should  a  barrier  dividing  panels 
be  less  than  100  feet  in  thickness  unless  where  the  mines 
are  very  shallow,  say,  with  a  cover  not  exceeding  200  feet. 

It  must  not  be  overlooked  that  a  portion  of  these 
barriers  can  be  recovered  when  each  panel  is  being  wrought 
back,  as  also  can  a  portion  of  the  barriers  left  to  divide 
the  mine  from  old  workings  be  safely  recovered  before 
the  mine  is  abandoned. 

The  Size  or  Area  of  each  Panel. 

From  my  own  experience  I  would  not  recommend  a 
panel  being  formed  of  a  size  larger  than  can  be  worked 
out  in  two  years  in  a  mine  that  is  liable  to  spontaneous 
combustion.  Of  course,  where  the  coal  is  not  subject  to 
spontaneous  ignitions  the  panels  can  safely  be  larger. 

The  nature  of  the  roof  also  will  sometimes  have  some 
bearing  on  the  area  of  panels.  If  the  roof  is  somewhat 
soft  or  treacherous,  panels  should  be  small.  The  author 
is  aware  of  one  seam  in  the  Raniganj  coal-field  having  an 
extremely  soft  and  thick  roof,  where  it  would  not  be 
advisable  on  the  score  of  safety  and  economy  to  form 
large  panels. 

I  am  not  aware  of  anything  else  of  great  importance 
on  which  the  area  of  panel  materially  depends.  Perhaps 
some  of  the  members  may  be  able  to  mention  other  factors. 

A  Method  by  which  "  Pillar  Working"  has  been  carried  out 

successfully. 

The  author  has  previously  mentioned  that  some  mines 
have  been  laid  out  in  such  a  manner,  that  it  would  b~ 
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impossible  to  attempt  to  extract  the  pillars  in  toto.  These 
have  however  been  thinned  and  split  down  to  nearly  half 
their  original  size,  after  which  the  mine  is  abandoned. 
Probably  this  was  chiefly  due  to  the  carelessness  and 
crudeness  of  the  native  miner.  But  of  course  more 
recently  attempts  have  been  made  to  cut  out  the  pillars 
to  a  more  or  less  satisfactory  degree. 

The  methods  adopted,  however,  do  not  seem  to  have 
been  entirely  in  accordance  with  the  conditions  peculiar  to 
that  particular  mine  One  method  was  to  attack  and  cut 
out  the  whole  pillar  on  its  own  merits,  and  this  did  not  prove 
successful,  producing  conditions  more  dangerous  to  work. 
Another  method  was  to  extract  the  pillar  in  the  ordinary 
"  Jenkin  "  or  "  Lift  "  fashion,  and  this  proved  a  success 
in  some  cases,  and  not  so  successful  in  others. 

The  author  has  found  the  following  method  (consider- 
ing the  labour  with  which  we  have  to  work)  the  best,  and 
believes  it  to  be  the  one  now  generally  adopted  in 
collieries,  where  pillars  are  being  extracted  in  the  Rani- 
ganj  and  Jharia  coal-fields. 

The  coal  worked  is  the  Dishergarh  seam  from  14  to  15 
feet  in  thickness  having  an  inclination  of  1  in  6,  with  an 
overlying  section  consisting  mainly  of  hard  sandstone  beds, 
a  record  of  which  is  given  in  Fig.  6,  and  shows  a  cover  of 
306  feet.  The  royalty  or  taking  is  narrow,  but  long,  and 
the  pillars  are  about  40  to  45  feet  square.  The  galleries 
are  10  to  12  feet  wide.  There  are  exceptional  cases  where 
the  width  of  a  gallery  exceeded  15  feet,  by  10  to  12  feet 
high,  with  2  to  4  feet  of  coal  left  next  to  the  roof  as  a 
support,  as  will  be  observed  in  the  illustrations.  The 
cleats  in  the  coal  and  joints  in  the  roof  run  practically 
parallel  to  the  dip  galleries,  and  the  coal  is  fairly  hard, 
with  8  to  13  feet  soft  shale   and    sandstone  roof  and    a 
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fairly  hard  shaly  floor.     See  section    of   the   coal   seam, 
Fig.  7. 

First  of  all,  it  is  necessary  to  form  what  is  commonly 
termed  "  side  "  or  ((  line  "  of  pillar  work,  which  is  con- 
sidered to  be  the  best  line  along  which  pillars  can  be  cut 
with  the  greatest  percentage  round  coal  possible,  consis- 
tent with  safety  and  economy  and  having  the  best  control 
of  the  roof.  Fig.  8  illustrates  a  method  of  forming  a  side 
of  fc  Pillar  work,"  and  the  broken  line  A  and  B  represents 
the  direction  in  which  succeeding  pillars  are  retracted, 
commencing  from  the  dip  by  single  pillar  lengths,  until 
the  rise  barrier  is  again  reached,  and  the  same  operation 
is  repeated  for  each  succeeding  step.  The  stoops  into 
which  the  pillars  have  been  divided  are  numbered  consecu- 
tively as  they  were  taken  out  in  forming  this  side  of 
pillar  work. 

By  this  method  the  roof  falls  more  evenly  and  regular 
and  there  is  also  less  risk  of  over-riding  unworked  pillars. 

From  Figs.  8  and  9  it  will  be  observed  that  the  pillars 
are  first  divided  into  four  stoops,  each  about  19  feet  square 
by  two  roads  7  feet  wide  each,  and  as  these  roads  are 
being  driven  props  varying  in  size  6  to  9  inches  in  diame- 
ter are  set  right  along  and  in  the  centre  of  the  road  at 
intervals  of  2  to  3  feet  apart,  when  these  roads  are  com- 
pleted and  pillar  divided,  each  stoop  in  its  turn  is 
attacked  at  the  side  next  to  the  barrier  or  goaf,  and  props 
set  systematically  2  to  3  feet  apart.  Sometimes  the  props 
are  withdrawn  after  each  stoop  is  taken  out,  and  at  other 
times,  according  to  the  condition  of  the  roof,  the  props 
are  not  withdrawn  until  after  the  four  stoops  or  the  whole 
pillar  has  been  extracted. 

Figs.  9,  10  and  11  illustrate  the  method  of  dividing 
the  pillar  into  "  stoops." 
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Plan  and  Section  Figs.  12  and  13  show  the  method  of 
propping  and  cutting  out  the  f  stoops  '  from  the  goaf  side 
or  working  "  homewards,"  as  it  is  generally  termed  in 
English  mines. 

Section  Fig.  14  shows  where  the  roof  coal  is  standing 
after  all  the  props,  except  three  rows  which  were  set  along 
the  original  gallery,  have  been  withdrawn. 

Stoops  1  to  13  (see  Fig.  8)  when  forming  the  side  of 
' '  pillar  work  ' '  had  been  taken  out  before  the  roof  fell 
forming  the  goaf,  causing  but  little  air  blast,  and  as  the 
area  of  pillar  work  extended,  and  after  each  pillar  had 
been  worked  out  and  the  props  withdrawn,  the  roof  would 
fall  within  a  very  few  hours.  As  the  "pillar  work' 
become  further  developed  thus  forming  a  larger  goaf, 
immediately  the  props  were  withdrawn  the  roof  would 
fall. 

The  first  falls  forming  the  goaf  are  only  local  (the  8  to 
13  feet  of  soft  shaley  sandstone) ,  but  after  a  considerable 
area  has  thus  been  worked,  the  very  strong  and  thick 
beds  of  sandstone  which  fall  to  the  surface  commence  to 
weight  and  give  timely  warning,  which  fortunately  affords 
sufficient  time  to  withdraw  all  work-people  from  the  mine 
before  it  collapses. 

These  falls  of  main  roof,  owing  to  the  height  it  has  to 
fall,  are  the  chief  danger  in  "Pillar  working  "  in  the  Indian 
coal-fields,  as  will  be  gathered  from  what  has  been  previ- 
ously said  regarding  them. 

In  Figs.  16  and  17  it  will  be  observed  that  the  roof 
forming  the  goaf  has  fallen  close  to  the  side  of  the  next 
pillar,  and  in  this  case  the  pillar  is  divided  in  a  similar 
way  to  that  shown  in  Figs.  12  and  13,  except  that  roads 
are  driven  into  three  sides  of  the  pillar,  and  the  road 
being  driven  towards  the  goaf  is  continued  until  it  thirls 
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into  the  goaf,  provided  the  goaf  is  not  resting  against  the 
pillar.  When  the  goaf  is  crop  or  against  the  pillar  the 
road  is  stopped  within  3  or  4  feet  of  cutting  through. 
And  afterwards  the  "  stoops "  are  attacked,  working 
inwards  towards  the  goaf,  setting  props  2  to  3  feet  apart 
in  rows,  and  also  setting  strutts  to  support  the  face  as 
shown  in  the  Figure. 

The  author  considers  that  Figs.  13  and  14  represent 
the  safest  method  of  taking  out  the  stoops  where  the  con- 
ditions are  favourable,  because  the  miners  always  travel 
from  the  face  of  work  under  sound  and  undisturbed  roof, 
whereas  the  method  shown  in  Figs.  15,  16  and  17  the 
miners  have  to  travel  from  the  face  under  overhanging 
and  disturbed  roof. 

When  dividing  the  pillars  and  cutting  out  the  stoops, 

the  coal  is  cut  as  high  as  possible  to  the  roof  by  the  use  of 

stools,  sometimes  made  out  of  half  oil  barrels,  closed  end 

upwards,  bolted  upon  four  uprights,  with  cross  pieces  to 

avoid  the  stools  from  swaying.     Many  stools  are  made  of 

ordinary  Rollas  and  Bamboos.     The  stools  are  about  five 

feet  six  inches  high,   upon  which  the  miners  stand  to  cut 

down  the  roof  coal.      As  a  rule  the  miners  are  able,  in 

fact  they  are  forced  to,  to  cut  down  the  roof  coal  along 

the  roads,  as  illustrated  in  the  various  figures,  but  about 

two  feet  is  left  when  cutting  out  the  stoops  as  shown  in 

Figs.  13,  14,  16  and  17.     Sometimes  after  the  props  are 

withdrawn,  the  roof  coal  falls,  as  represented  in  Fig.  15, 

and  the  roof  remains  quiet  for  a  while,  during  which  time 

as  much  of  this  coal  as  possible  is  removed.     To  avoid 

going   too  far  under  the  overhanging   roof,  Rakes    8   to 

10  feet  long    are  used  for  pulling  the  roof  coal  within  safer 

limits. 

The  three  rows  of  props  next  to  the  goaf  in  Figs.  14 
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and  15  are  left  in  until  after  the  roof  coal  has  fallen  and 
as  much  of  it  as  can  be  safely  cleared.  These  props  are 
then  withdrawn. 

Figs.  18  and  19  show  practically  a  plan  and  section 
of  the  first  subsidence  of  the  main  roof.  For  fully  a  fort- 
night before  the  subsidence  took  place  sections  and  levels 
of  the  surface  were  taken  every  two  or  three  days,  and 
the  surface  was  found  to  gradually  subside  until  the 
subsidence  underground  took  place.  The  surface  sub- 
sided about  18  inches  before  the  main  fall  occurred,  and 
after  the  fall  the  aggregate  subsidence  in  the  deepest  place 
was  about  5  to  6  feet,  calculating  up  to  one  month  after 
the  subsidence  occurred.  The  levels  were  taken  on  a 
siding  crossing  immediately  over  the  fallen  area ;  Fig.  19 
purposely  exaggerates  the  subsiding  movement  of  the 
main  roof  before  it  finally  fell  in. 

The  author  always  found  that  the  first  subsidence  to 
the  surface  took  a  longer  time  to  break  away  than  sub- 
sequent falls.  The  subsequent  falls  would  have  a  loose 
end  and  the  main  roof  would  act  as  a  cantilever.  There 
would  be  a  gradual  weighting  and  settling  down  as  the 
area  of  the  goaf  extended  until  the  weight  exceeded  its 
own  strength,  when  the  final  subsidence  takes  place.  The 
gradual  weighting  and  settling  down  of  the  main  roof,  in 
subsequent  subsidences,  is  illustrated  in  Figs.  16  and  17. 

The  8  to  13  of  soft  shale  roof  practically  filled  up  the 
goaf  to  within  5  to  7  feet  of  the  main  roof,  and  by  the 
time  the  final  subsidence  occurred  the  space  through  which 
the  main  roof  would  have  to  fall  was  only  a  matter  of 
about  4  to  5  feet.  This  the  author  attributes  to  be  the 
cause  of  no  serious  "Air  Blasts"  being  experienced  in 
working  out  the  whole  mine. 

When  the  time  is  approaching  for  a  subsidence  over 
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a  large  goaf  it  causes  considerable  anxiety,  and  every 
official  naturally  is  on  the  alert  for  the  last  warning.  The 
author  has  invariably  noticed  that  for  some  days  before  a 
subsidence  over  an  extensive  goaf  takes  place,  there  is 
considerable  heaving  of  the  floor  for  a  couple  of  levels 
back  from  the  goaf,  being  more  noticeable  on  the  first 
level,  and  only  slightly  on  the  second,  and  on  the  third 
there  is  not  the  slightest  heave ;  but  when  the  floor  on 
this  level  is  struck  it  gives  a  hollow  sound,  thus  proving 
that  the  immense  pressure  on  the  overhanging  goaf  has 
had  some  impression  up  to  that  distance  back  from  the 
goaf.  This  action  is  illustrated  in  Figs.  20  and  21.  The 
pillars  being  pressed  into  the  floor  because  the  thick  layer 
of  coal  left  at  the  roof  makes  it  much  stronger  than  the 
floor  to  bear  the  downward  pressure. 

Although  a  thick  layer  of  coal  is  left  next  to  the  roof, 
both  this  coal  and  the  roof  sometimes  fall  and  require  to 
be  timbered  and  make  secure  for  traffic  and  cutting  out 
the  pillars  immediately  by.  Such  a  road  is  made  secure 
as  illustrated  in  Figs.  22(6)  and  (c).  There  are  other 
cases  where  the  roof  coal  shows  signs  of  falling,  and  this  is 
timbered  as  shown  in  Fig.  22[a).  Sometimes  wooden 
"Cogs"   or  "Chocks"  are  built  as  represented  in  Fig.  23. 

While  "  Pillar  Working "  has  been  in  progress  at  the 
colliery  the  author  has  found  that  the  clandestine  and 
destructive  practice  of  "Pillar  Robbing"  is  not  absolutely 
wiped  out.  Miners  have  been  caught  robbing  pillars  near 
the  sides  of  the  tram  lines  when  there  has  been  abundance 
of  loose  coal  further  in  and  near  the  face  of  work,  but 
further  away  from  the  line.  This  shows  that  it  is  not 
altogether  due  to  the  fact  of  getting  coal  easier  but  partly 
to  the  reduced  length  or  distance  over  which  the  coal  has 
to  be  carried,  that  "Pillar  Robbing"  is  kept  up. 
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''Pillar  Robbing"  has  caused  several  fatal  and  non- 
fatal accidents,  and  it  also  makes  conditions  of  working 
very  much  more  dangerous  to  work.  In  Fig.  24  (a)  and  (b) 
overhanging  corners  of  pillars  are  shown.  These  are  due 
to  "Pillar  Robbing"  and  unless  they  are  supported  as 
illustrated,  there  would  be  great  danger  to  passers-by. 
(c)  the  same  figure  illustrates  both  sides  of  a  pillar  crush- 
ing which  necessitates  supporting  and  making  secure  as 
illustrated.  The  vertical  pieces  are  about  four  feet  long 
and  the  lateral  piece  is  about  six  feet  above  ground  level, 
giving  ample  room  for  work-people  to  pass  underneath  if 
necessary. 

Setting  Timber. 

In  "  Pillar  Working,"  as  will  be  observed  from  the 
foregoing,  large  quantities  of  timber  are  used  which  should 
be  of  good  size  and  well  set  to  support  the  roof  as  the 
pillar  is  being  cut  out.  Difficulty  is  experienced  in  getting 
good  carpenters  to  fix  the  props  in  right  position.  In 
inclined  measures,  as  previously  stated,  there  is  a  certain 
downward  movement  of  the  roof,  and  the  best  position 
to  allow  for  the  movement  would  appear  to  be  about 
midway  between  right  angles  and  vertical,  which  is  equi- 
valent to  4  to  5  degrees  underset.  Fig.  25  illustrates 
an  inclination  1  in  6 — (a)  shows  a  prop  set  at  right 
angles;  (c)  vertical;  and  (b)  between  right  angles  and 
vertical.  This  position  with  an  underset  of  4  to  5  degrees 
the  author  has  found  to  be  the  safest  to  set  the  props  in 
pillar  work,  because  by  the  time  the  roof  has  weighted 
for  a  few  days  the  props  practically  assume  the  position 
(a),  i.e.  at  right  angles  when  they  are  able  to  resist  the 
greatest  pressure,  and  not  be  so  liable  to  get  pressed  out 
by  any  subsequent  head  pressure. 


1912.]    PILLAR   WORKING   IN   RANIGANJ  COAL-FIELD.        63 

Withdrawing  Timber. 

After  all  the  coal  is  cut  the  timber,  or  as  much  of  it 
as  possible,  is  withdrawn,  and  very  great  care  must  be 
exercised  in  doing  this  class  of  work,  as  it  is  the  most 
dangerous  operation  in  the  mine. 

There  are  several  methods  of  withdrawing  timber. 
In  the  early  history  of  mining  the  only  appliance  used  for 
taking  out  timber,  was  the  sledge  or  hammer,  but  nowa- 
days, owing  to  the  sad  accidents  frequently  happening 
from  this  class  of  work,  there  are  several  appliances  in 
use  with  a  view  to  eliminate  these  accidents,  and  they 
have  been  very  successfully  used  for  many  years  in  tht 
mines  of  Great  Britain,  America  and  on  the  Continent. 
Among  the  appliances  which  are  worthy  of  note  are  : — 

(i)  Deputy's  Mall. 

(2)  Gablock  and  Chain. 

(3)  Hardy's  Pit  Prop  Puller. 

(4)  Sylvester's  Patent  Prop  Withdrawer. 

The  Deputy's  Mall  and  the  Gablock  and  Chain  are 
the  two  oldest  appliances  and  are  now  very  extensively 
used  in  many  of  the  British  Collieries.  The  Hardy's  and 
Sylvester's  appliances  are  more  modern,  and  can  be  used 
to  better  advantage.     They  are  inexpensive. 

The  Sylvester  has  found  its  way  into  several  collieries 
in  India,  and  is,  to  the  author's  knowledge,  the  only 
appliance,  save  the  old  and  condemned  hammer,  used  in 
India.  The  author  knows  of  one  case  where  an  ordinarv 
Crab  Winch  was  used  in  an  Indian  colliery  for  withdraw- 
ing timber,  and  must  admit  that  it  gave  fairly  good 
results. 

The  Deputy's  Mall,  also  known  as  Prop  Mall,  is  an 
iron  mall  with  a  sharp  point  at  one  side  of  the  head,  and 
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a  hammer  at  the  other  side,  with  an  handle  about  3  to  4 
feet  long  used  by  the  Deputies,  chiefly  in  the  Durham 
Coal-field,  England,  in  drawing  timber. 

This  appliance  is  an  improvement  on  the  old  and  con- 
demned hammer,  but  its  success  very  much  depends  on  the 
nimbleness  of  the  operator.  It  is  only  serviceable  for 
light  work. 

The  Gablock  and  Chain ,  also  known  as  Dog  and  Chain 
or  Ringer  and  Chain,  consists  of  an  iron  bar  5  to  6  feet 
long,  with  one  end  curved  in  the  shape  of  a  hook.  On 
the  bar  and  about  6  inches  away  from  the  end  of  this  hook 
there  is  another  hook,  termed  the  "  Draw  Hook,"  about 
6  inches  long.  One  length  of  chain  about  \  inch  in 
diameter  and  8  to  10  feet  long,  or  it  may  be  a  little  longer 
to  suit  circumstances,  with  a  hook  at  one  end  of  it.  It 
has  a  leverage  between  6  and  7  to  1 . 

Fig.  27  illustrates  the  application  of  a  Gablock  and 
Chain.  It  will  be  noticed  that  one  end  of  the  chain  is 
passed  round  and  fastened  to  prop  A  to  be  withdrawn, 
and  the  other  end  of  the  chain  is  put  into  the  "  draw 
hook."  The  curved  point  of  the  iron  bar  is  then  pressed 
into  fixed  prop  B  specially  set  which  acts  as  a  fulcrum, 
and  when  the  bar  is  pulled  in  the  direction  indicated  by 
the  arrow,  prop  A  is  drawn  out. 

The  Gablock  and  Chain  is  a  considerable  improve- 
ment on  the  Deputy's  Mall  Much  heavier  work  is  per- 
formed, and  the  operator  is  constantly  under  a  safe  and 
well-secured  roof. 

Through  the  kindness  of  the  Hardy  Patent  Pick  Co., 
Ld.,  the  author  is  able  to  produce  three  views  depicting 
the  utility  of  their  "  Prop  Puller/'  together  with  their 
remarks  appertaining  to  same,  which  run  as  follows: — 
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The  Pit  Prop  Puller,  which  we  are  putting  on  the  market,  is  the 
result  of  many  years'  experience  with  the  various  existing  types,  and 
will,  we  think,  be  appreciated  by  users  on  account  of  its  extreme 
portability  and  general  handiness.  By  means  of  the  chain  arrange- 
ment and  system  or  gearing,  immense  power  can  be  brought  to  bear 
on   the  prop   to  be  removed ;  and  in  case  of  slip  or  accident  there  is  no 

SHOWING  APPLICATION  OF  GABLOCK  ANO  CHAIN. 


danger  of  the  handle  or  other  parts  of  the  tool  coming  in  contact  with 
the  operator.  The  ratchet  handle  enables  the  operator  to  have  full 
control  and  reduces  his  labour  very  considerably.  No  limit  is  placed 
on  the  length  of  pull  or  the  amount  of  slack  it  is  possible  to  take  up, 
as  the  action  is  continuous,  and  it  will  be  readily  seen,  from  the  illus- 
trations, that  apart  from  its  utility  as  a  Prop  Puller  the  tool  can  be 
handily  employed  as  a  hand  winch  for  a  variety  of  purposes. 
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In  one  of  the  views  the  application  of  the  machine 
for  drawing  timber  underground  is  shown.  Another  view 
shows  how  it  is  used  for  loading  heavy  timber  into 
wagons,  and  the  other  view  shows  how  machinery  can  be 
transported  by  it. 

The   weight   of  the   machine,    exclusive   of  chain,  is 
only  27  lbs.     Therefore  the  chief  points  of  interest  of  this 
machine  would  appear  to  be  as  follows  : — 
1st. — Safety  to  the  operator. 
2nd. — Little  exertion  in  using. 
yd. — General  portability  and  utility  ; 
and  its  advantages  over  the  Gablock  and    Chain    are   said 
to  be :  — 

1st. — It  can  be  worked  horizontally  or  vertically  for 

thick  or  thin  seams  of  coal. 
2nd. — Props  have  been  withdrawn    where  two  men 
with  a  Gablock  and  Chain  have  failed. 

Certifying  to  the  efficiency  of  this  machine,  an 
Engineer  who  had  used  it  for  the  first  time  stated,  "  I  con- 
sider the  first  prop  we  drew  was  a  fair  test  for  the  work- 
ing parts  of  the  machine,  also  that  the  appliance  was 
doing  work  beyond  that  which  could  be  accomplished  by 
any  method  I  have  seen." 

The  Sylvester  consists  of  a  bar  (4)  3  feet  long,  one 
side  of  which  is  slotted  (centre  to  centre  of  each  slot  is 
one  inch),  and  upon  which  a  sliding  body  (2)  moves.  The 
sliding  body  is  held  in  position  on  the  slotted  bar  by 
means  of  a  bolt  2\  x  ^  inches,  and  a  catch  piece  of  chan- 
nel shape  (3),  and  it  will  be  observed  that  the  bolt  and 
catch  are  kept  well  in  the  slot  by  means  of  a  small  spring 
2  inches  long,  made  of  1/16  inch  galvanized  wire.  A 
lever  (1)  about  3  feet  long,  to  which  one  end  of  the  slid- 
ing  body   is  attached.     In  Fig.  26,  it  will  be  noticed  that 
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there  are  two  pieces  of  chain,  one  is  fastened  to  the  fixed 
prop  at  one  end  and  to  the  back  end  of  the  slotted  bar 
by  a  D  link.  The  other  chain  is  the  pulling  chain  and 
consequently  the  longer  one,  one  end  being  fastened  or 
tied  round  the  prop  to  be  withdrawn,  and  the  other  end 
put  into  a  recess  (X)  near  the  centre  of  the  moving  body. 
The  arrow  shows  the  direction  in  which  the  lever  is  pulled, 
and  for  each  inch  the  lever  is  pulled  forward  it  has  to  be 
raised  or  it  drops  itself  (according  to  how  the  machine  is 
fixed)  a  little,  and  by  so  doing  the  bottom  bolt  on  the 
end  of  the  lever  moves  a  slot  further,  while  the  bolt  and 
the  catch  in  the  moving  body  prevents  the  slipping  of  the 
machine,  and  the  repetition  of  this  process  pulls  out  the 
prop,  while  the  operator  remains  in  a  safe  and  well-secured 
position. 

The  Sylvester  has  a  leverage  of  about  30  to  1  and  is  a 
very  portable  machine,  only  weighing  including  the  two 
lengths  of  chain  about  56  lbs.  It  is  simple  to  operate, 
and,  as  compared  with  other  appliances,  is  a  very  rapid 
prop  puller. 

Fig.  26  shows  a  Sylvester  fixed  up  ready  for  pulling 
out  a  prop.  It  will  be  observed  the  fixed  prop  is  cut 
slightly  into  the  roof  and  into  the  floor  to  prevent  it  from 
slipping,  and  with  a  slight  pull  of  the  lever  the  prop  to  be 
withdrawn  is  easily  pulled  out  of  position.  It  will  be 
noticed  that  in  this  case  the  Sylvester  is  fixed  near  the 
roof,  and  it  may  be  stated  the  reason  for  this  is  that  the 
floor  is  very  hard,  and  it  is  found  more  difficult  to  slightly 
ease  the  prop  at  the  foot  than  it  is  to  ease  the  prop  at 
the  head,  for  with  a  f(  Jobber"  it  is  easy  to  slacken  the 
prop  at  the  top  by  jobbing  the  coal  round  the  head  of  the 
prop.  Otherwise  where  the  prop  can  be  eased  by  jobbing 
the  floor  at  the  foot  of  the  prop,  the  Sylvester  could  be 
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worked  with  greater  convenience  when  it  is  reversed,  i.e. 
with  the  lever  working  above  the  bar  or  the  reverse  of 
what  is  shown  in  Fig.  26  and  near  the  foot  of  the  prop. 

The  Hook  piece  at  the  end  of  the  c '  Jobber ' '  (see 
Sketch)  is  used  for  hooking  into  the  prop  and  pulling  it 
out  of  the  goaf. 

The  author  also  instructed  the  underground  Sirdars 
to  sound  roof  with  a  "  Bunter"  shod  with  iron,  and  at  the 
same  time  to  hold  a  ' '  Feeler ' '  at  the  roof  by  which  a  per- 
son can  feel  whether  the  roof  is  bad  or  likely  to  give  way. 
I  think  this  method  of  testing  the  roof  must  have  saved 
several  accidents.  The  testing  of  the  roof  with  a  "  Bun- 
ter" only  can  never  absolutely  be  depended  upon,  but 
the  feel  or  sense  of  touch  is  absolutely  reliable.  A  good 
old  English  miner  would  not  dream  of  testing  the  roof  at 
his  working  face  without  putting  his  hand  up  to  feel  the 
roof  while  he  was  sounding  it  with  the  other  hand. 

The  method  of  testing  the  roof  should  always  be  en- 
couraged, or  rather  enforced,  particularly  where  "  Pillar 
working"  is  in  progress. 

In  conclusion  the  author  is  able  to  say  that  the 
method  explained  above  together  with  strict  and  careful 
supervision  permitted  of  4^  to  5  years  very  successful 
"Pillar  working."  There  was  full  90  per  cent  of  the  coal 
recovered  from  the  area  worked  without  a  single  accident. 


The  President  : — Gentlemen,  I  am  sure  we  are  very 
much  obliged  to  Mr.  McCale  for  this  paper.  Not  only  the 
writing  of  the  paper,  but  the  plans  illustrating  it  must  have 
taken  a  great  deal  of  his  time.  I  think  it  is  not  a  paper 
that  we  can  discuss  off-hand .  There  is  much  too  much  in 
such  a  subject  to  do  that.     I  think  it  is  pre-eminently  a 
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paper  to  be  taken  in  hand  for  discussion  at  our  branch 
meetings  in  Raniganj  and  Jharia  Coal-fields,  and  I  hope 
we  shall  soon  arrange  for  its  discussion,  and  then  those 
members  who  are  also  engaged  in  this  work  of  pillar  getting, 
and  whose  methods  may  vary  a  little  from  Mr.  McCale's, 
will  also  give  us  a  full  account,  and  these  matters  can  be 
fully  compared.  If  Mr.  McCale  also  could  give  us  any  com- 
parative costs  of  the  system,  he  might  do  so  next  time. 
So  I  think  we  will  adjourn  the  discussion,  and  at  Mr.  Glen 
George's  suggestion,  we  will  take  his  valuable  paper  on 
Deep  Shafts  as  read,  and  also  commence  our  discussions  on 
that  at  our  branch  meeting. 

With  that  I  adjourn  this  meeting.  Before  doing  so, 
however,  I  call  on  Mr.  Adamson  to  thank  the  Asiatic 
Society  for  kindly  letting  us  have  this  room. 

Mr.  T.  Adamson  said  : — I  have  much  pleasure  in  pro- 
posing the  vote  of  our  best  thanks  to  the  Asiatic  Society 
for  the  loan  of  this  room. 

Mr.  E.  H.  Roberton  : — I  have  much  pleasure  in 
seconding  it. 


Note  on  Deep  Shafts. 

BY 

Glen  George,    B.Sc,    A.M.I.C.E. 

In  the  last  five  years,  Indian  mining  may  be  said  to 
have  advanced  to  the  consideration  of  a  question  new 
to  it. 

In  the  earlier  days  when  shafts  averaged  200  to  300 
ft.  in  depth,  whenever  workings  became  distant  from  a 
shaft,  it  was  economical  to  put  down  a  fresh  shaft. 

At  Raniganj,  "the  cradle"  of  Indian  mining,  in 
property  of  1000  acres,  the  present  raising  shaft  is  No.  45 
shaft— an  eloquent  tribute  to  its  predecessors. 

With  the  advent  of  deeper  shafts — 800  to  1000  ft. 
deep,  questions  arise  upon  which  every  one  has,  I  am 
sure,  formed  conclusions  and  which  should  lead  to  fruitful 
discussion,  especially  as  there  are  conditions  peculiar  to 
India  which  should  make  us  wary  lest  we  follow  Home 
practice  too  slavishly. 

Among  such  questions  would  be 

Masonry  heapsteads  v.  Girder  work  and  lengthen- 
ing the  head  gear. 

Head  drilling  v.     Machine  drilling. 

Elevated  heapsteads     v.     Ground     level    heapsteads 

with  coal  taken  up  to 
screens  by  creepers. 

To  pits  close  together  v.  To  pits  a  considerable  dis- 
tance apart. 

Shafts  set  rise  and  dip    v.    Shafts  set  on  the  strike. 
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The  questions  involved  are  largely  financial  and  to 
attempt  to  imitate  even,  in  a  single  paper,  a  discussion  on 
all  these  points  by  traversing  them  all  in  any  complete- 
ness, would  I  fear  lead  to  a  paper  of  inordinate  length. 
I  propose,  therefore,  to  merely  submit  a  short  note  on  the 
two  last,  which,  if  short,  will,  I  trust,  form  a  basis  for  a 
discussion  and  elicit  the  views  of  members  of  the  Insti- 
tute. 

To  consider  opening  a  property  2000  bighas  in  area, 
with  the  seam  in  the  centre  of  the  property  at  a  depth  of 
900  ft. 

The  two  first  questions  that  will  occur  are — 

(1)  Shall  the  two  shafts  be  close  together,  forming 
one  boiler  and  screening  unit,  or  shall  they  be  apart  form- 
ing two  such  units  ? 

2)  If  the  former  is  decided  on,  i.e.  that  the  shafts  be 
close  together,  should  they  be  set  on  the  strike  or  rise  and 
dip? 

I  suggest  assuming  that  the  seam  has  a  decided  and 
definite  dip,  say  one  in  six,  the  condition  usually  obtaining 
in  our  coal-fields,  and  also  that  the  surface  is  of  the  usual 
nature — that  is  fairly  level.  This  is  so  that  surface  con- 
ditions are  eliminated. 

Taking  the  first  question— shall  the  shafts  be  close 
together  (say  120  ft.  apart)  forming  one  boiler  and  screen- 
ing unit  (I  call  this  scheme  A)  or  shall  they  be  800 — ■ 
1000  ft.  apart  (I  call  this  scheme  B). 

Scheme  A. — The  advantage  of  this  is  the  saving  in 
capital  expenditure  and  running  cost. 

I  give  below  a  rough  estimate  of  the  cost  of  the  boiler 
and  screening  plants  and  Railway  siding  for  Scheme  A, 
this  being  the  factors  in  question  : — 


72       TRANS.   MINING  &   GEOL.   INST.   OF  INDIA.     [Vol.  VII , 

Rs. 
Boiler  plant  (for  two  winding  engines  26"  cylinders 

pumping  and  fan)  including  4  Lancashire  boilers, 

seatings,  chimney,  steam  ranges,  etc    .  .  ..      45,000 

Screening  plant  (including  heapstead  and  wharf  walls 
screening,  picking  and  sizing  plants,  storage 
bunkers)  . .  . .  .  .      45,000 

Siding  ..  ..  ..  ..        5,000 

Total  Rs.  95, 000 

A  compact  concentrated  colliery  would  result. 

Supervision  would  be  easier  and  running  cost  a  mini- 
mum. 

As  regards  the  exact  distance  apart,  this  must  vary 
with  surface  conditions.  I  would  suggest  120  ft.  as  a  suit- 
able figure. 

The  disadvantage  of  scheme  A  is  the  fact  that  the 
property  is  being  ' '  attacked  ' '  only  in  one  spot. 

If  the  shafts  are  placed  rise  and  dip,  one  shaft  has  no 
rise  workings,  the  other  no  dip  workings. 

If  the  shafts  are  placed  on  the  strike,  one  shaft  has 
no  east  side,  the  other  no  west  side. 

With  the  large  area  to  be  worked  from  deep  shafts 
and  with  efficient  haulage  systems  one  side  will  probably 
be  enough  for  one  shaft. 

Scheme  B. — Two  shafts,  say  1000  ft.  apart.  The 
advantage  is  that  the  area  is  being  "attacked"  in  two 
places  and  underground  transport  is  to  some  extent 
avoided. 

This,  in  a  country  where  the  habits  of  the  labour  are 
so  peculiar,  is  no  small  advantage. 

The  shafts  would  form  to  the  native  mind  two  sepa- 
rate collieries  and  its  own  set  of  labour  would  grow   up 
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around    each   shaft    and   possibly  result  in   more  settled 
labour  than  in  case  of  Scheme  A. 

It  is  also  the  traditional  method  of  Indian  mining. 
While,    however,    economically    sound    with    shallow 
shafts,  it.  I  am  afraid,  cannot  be  considered  so  with  deep 
shafts. 

The  disadvantages  are: — - 

(i)  The  long  connection  to  be  made  when  the  shafts 
are  down  causing  delay. 
Such   a   connection    would   probably    take    nine 
months  to  make. 
(2)  The  increased  cost  of  duplication  of  boiler,  screen- 
ing, sizing  and  storing  plants  involved. 
There  would  be  two  of  each,  each  smaller  it  is 
true  than  the  single  ones  of  Scheme  A,  but  the 
aggregate  cost  would  be  greater  than  Scheme 
A. 

I  give  a  rough  estimate  again: — 

Two  Lancashire  boilers  would  be  required  at  the  rise  and  down 

cast  shaft,  four  for  the  dip  (i.e.  pumping)  and  up  cast  shaft. 

Rs. 
Six  Lancashire  boilers  seated  with  two  steel 

chimneys  . .  . .  .  .  64,000 

Two  screening,  sizing  and  storing  plants  in- 
cluding heapsteads  and  wharf  walls  . .  60,000 

Two  sidings  . .  . .  .  .  10,000 

Total  Rs.         . .  1,34,000 

The  extra  cost  over  Scheme  A  is  Rs.  39,000. 

I  am  assuming  that  the  colliery  would  be  fitted  with 
a  ventilating  fan,  an  electric  generating  set,  and  adequate 
plants  for  screening  into  steam  coal  and  undersizes,  and 
sizing  the  undersizes  and  conveying  them  to  storage 
bunkers. 


74        TRANS.    MINING   &   GEOL    INST.    OF   INDIA.     [Vol.  VII, 

Thus  assuming  the  above  figures  as  approximately 
correct,  in  addition  to  a  slightly  increased  running  cost, 
Scheme  B  costs  Rs.  39,000  more  in  return  for  the  advan- 
tage of  opening  out  in  two  spots. 

I  would  suggest  that  on  the  whole  Scheme  A,  i.e.  two 
shafts  close  together,  presents  a  decided  advantage. 

An  intermediate  distance,  say  300-400  ft.,  has  the  dis- 
advantages of  both  and  the  advantages  of  neither. 

Proceeding  to  the  second  question — that  is .  shall  the 
shafts  be  rise  and  dip  or  along  the  strike,  assuming  they 
are  placed  close  together  ? 

If  the  shafts  are  far  apart  this  question  does  not  have 
the  same  importance. 

(a)  Shafts  set  along  the  strike,  when  close  together. 
Water  can  easily  be  arranged  to  drain  into  one  pit 
in  either  case.     The  great  disadvantage  of  setting 
the  shafts  thus  will  be  in   the  pit  bottom  traffic, 
and  ventilating  arrangements 

All  the  "hitching ' '  and  loading  of  full  tubs  must 
be  done  on  one  side  at  each  pit. 

This  involves  crossing  the  empties  back  and  room 
must  be  allowed  on  the  road  joining  the  two  pits  for  this. 

With  the  necessity  for  an  efficient  ventilating  system, 
there  must  be  two  ventilating  doors  with  a  sufficient  space 
between  them  to  pass  tubs,  long  rails,  etc  ,  through. 

This  alone  would  occupy  80  ft.  of  the  space  between 
the  two  pits  leaving  only  50  ft.  for  the  empties  of  each  pit 
— much  too  little.  Also  crossing  the  empties  back  at  each 
side  of  the  pit  involves  either  wide  pit  bottoms  or  curved 
roads  around  the  shaft. 

The  only  advantage  of  this  lay-out  is  that,  in  the  case 
of  a  break-down  in  one  shaft,  all  coal  can  be  taken  to  the 
other. 
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(b)  Shafts  rise  and  dip. 

Here  each  pit  has  tubs  loaded  from  each  side  and 
traffic  arrangements  at  the  pit  bottom  are  much 
simpler. 

Arrangements  can  be  made  when  setting  out 
the  haulages  for  taking  all  coal  to  either  pit. 

I  would  suggest  that  this  is  considerably  the  better 
arrangement. 

There  are,  of  course,  advantages  and  disadvantages 
other  than  those  indicated  above  in  the  consideration  of 
the  various  schemes,  which  I  have  no  doubt  the  discussion 
will  bring  forth. 


The  Calcutta  Electric  Supply  Corporation,  Ld. 

The  Institute  visited  the  Central  Station  of  the 
Calcutta  Electric  Supply  Co.  on  26th  January,  when  they 
were  shown  the  method  of  dealing  with  coal  after  its 
arrival  in  the  Station.  The  coal  arrives  at  the  Station  in 
sacks  containing  1501b.  per  sack  ;  these  are  conveyed  on 
the  ordinary  hackery  carts,  an  average  of  about  80  tons 
daily  being  delivered.  On  arrival  at  the  Station  it  is 
weighed,  on  which  weights  the  Company  pay.  The  coal 
is  then  emptied  out  of  the  sacks  into  a  hopper  placed  a  few 
feet  above  ground  ;  this  hopper  feeds  the  coal  conveyor, 
which  consists  of  a  series  of  buckets  on  an  endless  chain, 
each  bucket  holding  about  3olb.  of  coal.  From  the 
hopper  the  coal  is  conveyed  to  the  coal  bunker  above  the 
boilers  which  has  a  capacity  of  900  tons,  and  by  an 
arrangement  of  stops  in  the  conveyor  run,  over  the  bunker, 
the  coal  is  tipped  out  of  the  buckets  at  the  places  where 
it  is  required.  From  the  bunkers  are  led  chutes  into  the 
hoppers  of  each  boiler,  and  as  the  valve  leading  from  the 
bunker  to  the  chute  is  opened  so  is  the  coal  measured. 
This  valve  is  in  the  form  of  a  cylinder  open  on  one  side  ; 
when  the  valve  is  closed  the  cylinder  is  filled  from  the 
bunker,  and  when  opened  the  cylinder  empties  itself  into 
the  chute,  at  the  same  time  shutting  off  all  coal  from  the 
bunker.  The  Supply  Co.  find  that  the  measurements  made 
in  this  manner  are  very  accurate. 

There  are  ten  boilers  in  the  Station  of  the  Babcock 
and  Wilcox  inclined  tube  type,  four  of  which  are  capable 
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of  evaporating  75001b.  of  water  per  hour  and  the  other 
six  14,0001b.  of  water  per  hour.  Eight  of  the  boilers  are 
fitted  with  the  ordinary  Babcock  and  Wilcox  chain  grate 
stokers  and  the  other  two  with  underfed  stokers  manufac- 
tured by  the  Underfed  Stoker  Co.  These  two  stokers 
were  of  much  interest,  as  the  Calcutta  Electric  Supply  Co. 
have  decided  to  use  this  type  throughout  in  their  new 
10,000  H.P.  Station  now  being  built  at  Cossipore. 

The  principle  of  the  stoker  is  as  follows  : — The  fuel  is 
deposited  by  hand  or  from  the  overhead  coal  bunker  into 
the  large  hopper  and  from  this  is  conveyed  under  the  fire 
by  means  of  a  reciprocating  sliding  bottom  which  runs  the 
full  length  of  a  trough.  As  the  coal  rises  from  the  trough 
it  is  distributed  to  the  side  of  the  furnace  by  the  moving 
bars,  and  from  these  bars  it  falls  on  to  the  dumping  trays 
along  each  side  wall,  where  the  resulting  clinker  and  ash 
ire  deposited.  These  dumping  trays  are  operated  by  levers 
on  the  outside  of  the  furnace,  enabling  the  ash  and  clin- 
ker to  be  automatically  discharged.  The  sliding  bottom 
is  worked  by  steam,  the  motor  consisting  of  one  cylinder 
and  a  piston,  the  number  of  strokes  of  which  may  be 
varied  from  one  in  three  minutes  to  fifteen  in  one  minute. 
Each  stroke  carries  into  the  furnace  about  61b.  of  coal. 

Forced  draught  is  necessary  with  these  grates  at  a 
pressure  of  ij  inches.  The  forced  draught  fan  is  worked 
by  a  5  H.P.  electric  motor  and  supplies  sufficient  air  for 
two  boilers. 

At  the  present  time  the  best  Jerriah  rubble  is  being 
burnt  on  these  grates,  but  there  is  no  doubt  that  a  much 
smaller  coal  could  be  burnt  if  required.  The  upkeep  of 
these  stokers  has  been  very  small  during  the  few  years 
they  have  been  in  use. 

The   members   were    shown  round   the   Engine-room, 
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which  consisted  of  Belliss  and  Willans  Engines  driving 
Crompton  and  Co.'s  direct  current  generators  at  a  volt- 
age of  450,  the  total  horse- power  in  the  Power  House 
amounting  to  4000.  After  this,  a  visit  was  paid  to  the 
new  sub-station  now  being  erected,  to  be  worked  in 
conjunction  with  the  new  high  tension  10,000  H.P.  Station 
being  built  at  Cossipore ;  here  were  seen  auto-converters 
built  by  Messrs.  Bruce,  Peebles  and  Co.,  each  set  having  a 
capacity  of  500  K.W.,  the  operation  of  these  being  that 
the  high  tension  alternating  current  at  6600  volts  is  taken 
into  the  machine  and  is  delivered  out  of  them  at  450  volts 
continuous  current.  The  Main  Switchboard  was  also  in- 
spected, which  showed  the  latest  and  most  modern  high 
tension  and  low  tension  board  designed  and  erected  by  the 
British  Thomson  Houston  Co.,  London. 

It  was  pointed  out  to  the  members  that  as  soon  as  the 
mb-station  was  running  the  old  steam  station  would  be 
entirely  shut  down  and  the  plant  dismantled.  This  has 
been  found  necessary  on  account  of  the  growth  of  the  Com- 
pany and  the  great-  additional  expenses  owing  to  the  in- 
ability to  run  condensers  and  also  the  expense  in  carting 
the  coal  on  bullock-carts  by  road  and  the  use  of  so  much 
hand  labour  In  the  new  Station  which  is  on  the  river 
bank  3000  H.P.  steam  turbines  will  be  run  condensing,  and 
all  the  coal  will  be  delivered  direct  in  the  railway  wagons 
and  unloaded  into  coal  conveyors  which  will  carry  the 
coal  into  overhead  bunkers. 


Annual  Dinner. 

The  Annual  Dinner  of  the  Mining  and  Geological 
Institute  of  India  was  held  at  the  Volunteer  Head-quarters, 
Strand,  Calcutta,  at  8-15  p.m.  The  President,  Mr.  G.  F. 
Adams,  was  in  the  chair,  the  guests  of  the  evening  being 
His  Excellency  the  Viceroy  and  His  Honour  the  Lieuten- 
ant-Governor of  Bengal.  The  following  list  gives  the  names 
of  the  members  and  their  guests  who  were  present. 

The  Guests  of  the  Institute: — His  Excellency  the  Viceroy,  His 
Honour  the  Lieutenant-Governor  of  Bengal,  Hon'ble  Mr.  W.  H.  Clark, 
C.M.G.,  C.S.I.,  Sir  T.  R.  Wynne,  K.C.S.L,  Sir  W.  A.  Dring,  K.C.I.E., 
Sir  Fred.  Dumayne,  F.  Rawson,  C.M.G.,  G.  C.  Godfrey,  R.  H.  A. 
Gresson,  R.  E.  Enthoven,  W.  Wanklyn,  A.  Topping,  J.  A.  Sandbrook 
J.  A.  Jones  and  A.  Barrie  Brown. 

Messrs.  G.  F.  Adams,  Thos.  Adamson,  F.  J.  Agabeg,  C.  T.  Ambler, 
P.  H.  Ashcroft,  Lieutenant- Colonel  E  H.  de  V.  Atkinson,  J.  W.  Baker, 
R  G.  M.  Bathgate,  E.  S.  Bennertz,  A.  Bray,  R.  J.  Browne,  P.  Bruhl, 
W.  L.  Carey,  F.  W.  Carter,  S.  Chrestien,  Thos.  Chrystle,  H.  R.  Cob- 
bold,  P.  H.  Crete,  C.  J.  E.  David,  T.  S.  Dawson,  H.  S.  Dempster,  A. 
Faison  Dixon,  Geo.  Dixon,  A.  Duff,  J.  G.  Edmundstone,  W.  T.  T. 
Elliott,  S.  G.  L.  Eustace,  Glen  George,  S.  J.  Gillum,  A.  D.  Gordon,  H. 
Gordon,  H.  G.  Graves,  H.  H.  Hayden,  C.  A.  John  Hendry,  S.  Heslop, 
R.  F.  Highet,  C.  Hills,  H.  Hobbs,  Sir  T.  H.  Holland,  J.  A.  Home,  W. 
Howarth,  Lieutenant-Colonel  F.  C.  Hughes, Hughman,  J.  H.  Jennaway, 
S.   Kirk,   G.  C.   Lathbury,  G.  C.  Leach,  A.  H.   Ley,   F.  A.  S.   Longley, 

C.  H.  McCale,  A.  McCarthy  Jones,  A.  Mackay,  J.  Mackintosh,  S.  Mc- 
Murtrie,  A.  C.  McWatters,  J.  J.  Marshall,  J.  G.  Maughan,  J.  \V.  Meares, 
F.  Miller,  G.  Miller,  J.  W.  Murphy,  T.  C.  Murray,  C.  Nairne,  E.  J. 
Oakley,  J.  A.  Oliver,  Dr.  O'Connor,  F.  Owen,  G.  Peddie,  C.  L.  Phillipps, 
W.  H.  Phillips,  T.  C.  Piggford,  K.  Preston,  H.  A.  Pringle,  A.  A.   Price, 

D.  Pym,  T.    W.  T.    Quarmby,  H.  H.     Reynolds,  F.    Richards,    E.  H. 
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Roberton,  A.  T.  Rose,  H.  V.  Schnurmann,  Dr.  C.  Schulten,  W.  Sim 
mons,  D.  Simons,  Dr.  F.T.  Simpson,  R.  R.  Simpson,  C.  T.  Strangways. 
C.  D.  Stewart,  R.  G.  D.  Thomas,  A.  S.  Thomson,  H.  T.  Thomson, 
C.  H.  R.  Thorn :  G.  H.  Tipper,  J.  C.  Tosh,  Sir  Fred.  Upcott,  T.  H.  Ward, 
J.  B.  Wardlaw,  W.  Webber,  R.  G.  Wells  D.  A.  Whyte,  F.  Powell 
Williams,!  Wilson,  R.  E.  Winkfield,  A  E.  Woolsey,  F.A.Wright, 
H.  Wright,  J.  Wyness. 

After  dinner  the  Chairman  proposed  the  toast  of  tne 
King- Emperor ,  which  was  drunk  with  enthusiasm. 

The  Chairman  then  proposed  (<  The  Viceroy."  He 
said  : — Your  Excellency,  Your  Honour,  and  Gentlemen, — 
I  am  in  a  few  moments  going  to  ask  you  to  drink  to 
the  toast  of  the  Viceroy.  Ever  since  the  inception  of  this 
Institute  we  have  had  every  reason  to  feel  grateful  for,  and 
we  have  had  every  reason  to  feel  honoured  by,  the  kind 
encouragement  which  we  have  received  from  those  who  rule 
over  and  control  the  destinies  of  both  the  Province  of 
Bengal  and  the  entire  Empire,  and  by  their  recognition  of 
the  prof essions  of  the  Geologist  and  the  Mining  Engineer, 
as  shown  by  their  presence  among  us  at  these  our  annual 
gatherings. 

It  will  be  within  the  memory  of  most  of  us  that  Sir 
Andrew  Fraser,  when  Lieutenant-Governor  of  Bengal,  at- 
tended our  inaugural  meeting  at  Asansol  six  years  ago — he 
was  as  enthusiastic  that  day  as  any  one  of  us — and  he  was 
our  guest  once  again  also  at  an  annual  dinner  here  in 
Calcutta.  Our  first  anniversary  was  marked  by  the  accep- 
tance of  our  invitation  by  His  Excellency  Lord  Minto,  and 
again  you  will  remember  from  the  speech  he  gave  us  that  his 
own  mining  experience  was  at  any  rate  a  varied  one.  Sir 
Edward  Baker  also  was  kind  enough  to  be  our  guest  upon 
one  occasion.  And  there  are  many  others,  set  in  high 
authority,  who  always  have  been  ready  to  come  here  and 
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by  doing  so  to  show  their  appreciation  of  our  aims  and  our 
efforts. 

But  I  must  confess,  gentlemen,  that  on  this  occasion 
we  hardly  dared  hope  that  our  invitation  to  His  Excel- 
lency could  be  accepted.  It  is  hardly  necessary  for  me  to 
point  out  how  strenuous  his  life  has  been  for  the  last  few 
months,  but  perhaps  we  may  not  all  realize  that  what  has 
been  a  time  of  pleasure  and  happiness  to  hundreds — to 
thousands  of  people — has  been  a  time  of  not  only  very  hard 
work  but  very  anxious  work  for  him.  So  we  sent  out  our 
invitation  rather  in  fear  and  trembling,  quite  feeling  that 
the  answer  might  very  well  be  that  surely  we  must  recog- 
nize that  His  Excellency  must  now  have  some  rest,  and 
that  under  the  circumstances  was  not  our  invitation  rather 
a  glaring  example  of  man's  inhumanity  to  man. 

But  that  was  not  the  answer.  His  Excellency  is  here- 
And  in  coming  here  he  pays  a  compliment  not  only  to 
the  Mining  and  Geological  Institute  of  India  of  which  I  am 
very  pleased  to  announce  he  has  just  consented  to  be 
the  patron,  but  to  the  whole  of  the  mining  industry  in 
India.  For  the  Institute  and  the  Industry  must,  and  do, 
walk  ever  hand  in  hand.  It  is  an  ever-growing  and  an  ever- 
expanding  industry.  I^ocal  tides  may  ebb  and  flow.  Tem- 
porary eddies  may  form  and  recede,  but  I  am  convinced 
that  the  main  trend  of  the  current  is  steadily  on  the  flood. 
When  you  consider  how  much  of  the  growth  and  of  the 
general  prosperity  of  industry  has  been  derived  from  your 
professional  skill,  labour  and  devotion  to  duty  I  think  you 
should  look  upon  this  evening  with  pleasure  and  with 
pride.  For  mine  management  is  no  light  task,  I  can  assure 
your  Excellency,  your  Honour  and  gentlemen  who  are 
here  our  guests  to-night. 

And,  in   addition  to  those   of  you  who  are  here,  you 
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who  are  generally  able  to  attend  these  annual  meetings, 
you  whose  lives  and  lines  are  cast  for  the  most  part  in 
pleasant  places,  we  must  not  forget  that  there  are  many 
others,  scattered  up  and  down  the  length  and  breadth  of 
India,  living  often  in  more  or  less  inaccessible  jungles, 
leading  often  very  lonely  and  colourless  lives,  who  are 
doing  yeoman  service  for  the  industry  and  upholding  the 
best  traditions  of  our  callings.  They,  just  as  much  as  you, 
will  be  pleased  and  gratified  at  His  Excellency's  presence 
here  to-night. 

I  have  said  that  mine  management  was  no  light  task. 
This  is  true  in  every  country  in  the  world,  but  in  every 
country  there  are  difficulties  peculiar  to  and  inseparable 
from  the  country,  and  the  coal  mine  manager  in  Bengal  has 
his.  As  I  pointed  out  once  upon  another  occasion,  the 
great  thickness  of  the  seams,  the  class  of  labour  available 
for  working  them,  and  the  fact  that  he  is  so  far  removed 
from  the  great  workshops  of  the  world ,  all  go  to  make  up 
those  difficulties,  but  perhaps  the  greatest  of  them  all 
arises  from  the  low  calibre  of  his  non-commissioned  ranks. 
Although  the  progress  of  scientific  mining  is  increasing  in 
India  by  leaps  and  bounds,  the  good  subordinate  oificial 
is  very  hard  to  find.  A  distinguished  publicist  has  stated 
recently  that  there  is  no  use  introducing  technical  educa- 
tion into  India,  because  there  is  no  work  for  the  techni- 
cally trained.  I  can  only  speak  of  what  I  know,  and  I  do 
know  this,  that  there  is  work  for  him  in  the  coal  mines  of 
Bengal.  A  mine  manager  advertises  for  a  clerk,  he  gets 
fifty  applications,  and  he  must  be  touched  by  the  pitiful 
appeals  which  accompany  some  of  them.  He  advertises 
for  a  mining  surveyor  or  a  mining  overseer,  on  a  very 
much  higher  pay.  Does  he  get  three  applications  from 
men  who  know  their  work  ?    We  have  a  large  army  of  sub- 
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ordinate  officials  now  employed  in  the  collieries — they  will 
be  so  employed  probably  for  the  rest  of  their  lives — and 
both  we  and  they  are  handicapped  by  their  want  of  know- 
ledge. The  trade  will  not  admit  of  any  large  increases  in 
European  supervision,  and  is  there  any  reason  why  it 
should  if  the  right  man  can  be  found  and  trained  in  the 
country  ? 

Whatever  we  may  be,  gentlemen,  we  are  not,  as  mem- 
bers of  this  Institute,  politicians,  but  we  are  neverthe- 
less alive  to  details  connected  with  material  changes  of 
administration,  as  far  as  they  affect  the  mining  industry, 
and  I  should  like  to  point  out  that  the  present  boundary 
line  between  Bengal  and  Chota  Nagpore  cleaves  the  Rani- 
ganj  coal-field,  so  that  the  greater  part  of  it  will  be  accord- 
ing to  existing  divisions  in  Bengal,  and  the  lesser,  but  by 
no  means  an  unimportant,  part  of  it  will  be  in  Behar. 

I  have  endeavoured  to  express  our  pleasure  at  His 
Excellency's  joining  us  here  to-night  in  our  play.  I  know 
that  I  am  expressing  the  wish  of  every  member,  when  I 
say  how  pleased  we  should  be  if  he  could  find  time  some 
day,  I  will  not  say  to  join  us  in  our  work,  but  to  come  to 
the  coal-fields  and  see  our  work. 

If  the  Institute  stands  to-night  to  His  Excellency  for 
the  industry,  for  what  does  His  Excellency  stand  to-night 
to  us  ?  He  stands  to  us  for  the  representative  of  the  King- 
Emperor,  he  stands  to  us  for  the  representative  of  the 
Government  of  the  land  ['a  which  we  live  and  in  which  we 
labour,  and  his  being  ^ire  to-night  should  stand  to  us  for 
every  encouragement  to  place  at  the  disposal  of  the  Insti- 
tute the  best  of  our  knowledge  so  that  the  Institute  in  its 
turn  may  be  a  real  and  live  factor  in  the  advancement  of 
the  Mining  industries  of  this  great  country.  Gentlemen, 
His  Excellency  the  Viceroy. 
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In    reply   to   the   toast  His  Excellency  delivered  the 
following  speech  : — 

Mr.  President  and  Gentlemen, — I  greatly  appreciate 
the  cordial  way  in  which  you  have  drunk  the  toast  of  my 
health  and  the  kind  expressions  in  which  you,  Sir,  have 
couched  your  welcome  to  me  here  to-night.  It  is  perfectly 
true  that  the  preparations  for  His  Imperial  Majesty's  visit 
to  Delhi  and  Calcutta  involved  a  severe  strain  upon  myself 
and  upon  all  those  who  had  responsibilities  in  connection 
with  it,  but  when  I  look  back  upon  that  visit  and  all  that 
it  has  meant  to  India  both  now  and  for  the  future,  when 
I  recall  the  enthusiasm  and  devotion  that  it  evoked  from 
all  classes  of  His  Majesty's  subjects,  and  when  I  consider 
the  harmony  and  kindliness  of  feeling  aroused  among  all 
sections  of  the  community,  I  feel  more  than  amply  repaid 
for  all  the  efforts  which  I  and  those  who  worked  with  me 
have  made  to  ensure  the  complete  success  of  such  a  gigan- 
tic undertaking  as  the  recent  Durbar,  and  of  the  other 
arrangements  connected  with  the  visit  of  Their  Majesties 
to  this  country. 

As  I  daresay  some  of  you  may  know,  there  were  not  a 
few  people  in  England  who  advocated  the  opinion  that  the 
King's  visit  to  India  should  be  concluded  with  the  visit  to 
Delhi.  This  was  never  my  idea,  as  from  the  very  da}r 
that  I  was  offered  the  appointment  of  Viceroy  of  India,  on 
which  occasion  the  King  mentioned  to  me  his  project  of 
visiting  his  Indian  Empire,  I  maintained  that  the  visit 
would  not  be  complete  without  a  visit  to  Calcutta.  This 
view  I  held  throughout ;  and  although  I  was  always  con- 
fident that  the  King  would  have  an  excellent  reception  in 
Calcutta,  I  never  conceived  that  it  could  possibly  be  quite 
as  enthusiastic  as  it  proved  to  be.  The  Indian  people  are, 
I   believe,    absolutely   loyal  to   the  core.     Loyalty  to  the 
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King  is  with  them,  as  it  appears  to  me,  instinctive.  The 
presence  of  their  Sovereign  in  their  midst  inspires  them 
with  instinctive  feelings  of  profound  loyalty  and  venera- 
tion. With  no  race  is  this  more  so  than  with  the  Bengalis 
who,  though  often  stirred  by  sentiment,  are  warmly  ap- 
preciative of  sympathetic  treatment  at  the  hands  of  all,  but 
more  especially  so  at  the  hands  of  their  Sovereign.  During 
those  wonderful  nine  days  that  our  King-Emperor  and 
Queen-Empress  were  in  our  midst  it  cannot  be  denied  that 
the  enthusiasm  of  the  people  increased  daily  and  had 
reached  a  climax  at  the  moment  of  their  departure  that  I 
can  only  describe  as  prodigious.  It  was  more  than  that ;  it 
was  magnificent.  I  have  been  in  many  big  capitals  on  State 
occasions  and  have  never  witnessed  any  enthusiasm  com- 
parable to  what  I  saw  in  Calcutta.  The  personal  sover- 
eignty of  the  King-Emperor  was  invested  with  a  new 
significance  in  the  eyes  of  Indians,  and  I  cannot  help  feeling 
that  the  Royal  visit  has  infused  a  new  spirit  of  confidence 
and  hope  in  the  minds  of  all  the  people  of  Calcutta  and 
Bengal  that  will  bear  fruit  a  thousand-fold ;  and,  while 
heralding  the  dawn  of  a  new  era  of  peace  and  progress,  has 
already  dispersed  the  clouds  of  suspicion  and  unrest  that 
have  darkened  the  horizon  during  the  past  few  years. 

I  confess  I  should  be  glad,  as  you  have  suggested,  of 
a  little  rest,  but  I  was  particularly  anxious  to  accept  your 
hospitable  invitation,  not  only  because  I  half  promised  to 
do  so  last  year,  but  also  because  I  wish  to  show  by  my 
presence  here  to-night  what  great  importance  I  attach  to 
the  position  of  the  mining  industry  in  the  general  develop- 
ment of  India. 

I  do  not  wish  to  trouble  you  in  an  after-dinner  speech 
with  an  indigestible  mass  of  statistics,  but  I  will  give  you 
a  few  figures  to   illustrate  my   meaning.     In   the  past  20 
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years  the  output  of  coal  has  increased  from  2  million  to  12 
million  tons  ;  of  gold  from  110,000  to  600,000  ounces  ;  of 
petroleum  from  5  million  to  215  million  gallons,  and  the 
export  of  manganese  from  practically  nothing  to  800,000 
tons.  Lead  and  silver  are  coming  into  prominence  in  the 
Northern  Shan  States,  and  wolfram  is  attracting  a  good 
deal  of  attention  in  Lower  Burma,  where  it  was  first  dis- 
covered in  1907  by  those  handmaids  of  the  mining  indus- 
try— the  geological  experts.  In  the  same  20  years  the 
value  of  the  combined  output  of  the  more  prominent  min- 
erals has  risen  from  i|  to  7}  million  pounds  sterling. 

Nor  has  the  advance  been  confined  to  the  amount 
won :  the  methods  of  winning  are  steadily  improving. 
Kolar,  whence  comes  almost  all  the  gold,  stands,  both  in 
its  universal  employment  of  electric  power  and  in  the  depth 
of  its  shafts,  for  all  that  is  most  advanced  in  mining  in  the 
East.  Some  of  the  workings  there,  reaching  as  they  do  a 
vertical  depth  of  over  4,000  feet,  are  amongst  the  deepest 
in  the  world,  and  constitute,  I  am  told,  a  record  in  deep 
mining  in  the  tropics.  While  in  Bengal  the  introduction 
of  coal-cutting  machinery  and  screening  plant,  and  the 
commencement  of  electric  installations,  bear  testimony 
that  Indian  coal-mining  also  aspires  to  the  realization  of 
the  economic  ideal. 

Concurrently  with  mechanical  advance,  the  condition 
of  the  Indian  collier  is  being  improved.  Insanitary  bastis 
and  an  impure  water-supply  are  giving  place  to  model 
dwellings,  septic  tanks  and  filtered  water,  and  the  truth  is 
being  realized  that  money  spent  in  improving  the  health 
and  comfort  of  the  collier  finds  its  return  in  increased 
efficiency.  One  of  the  pioneers  of  this  movement  is,  I  am 
told,  the  retiring  President  of  this  Institute — Sir  Percy 
Ashton.     I  regret  that  he  is  not  present  here  to-night  that 
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I  might  congratulate  him   on  his  strenuous  endeavours  to 
improve  the  conditions  of  life  of  the  colliery  worker. 

You  have  remarked,  Sir,  that  you  are  far  removed 
from  the  workshops  of  the  world,  but  that  is  a  deficiency 
which.  I  hope,  will  soon  begin  to  disappear.  The  Barakar 
Iron  Works  and  the  newly  opened  Tata  Iron  and  Steel 
Works  are  the  signs  of  fresh  industrial  development.  They 
are  pioneer  industries,  and  the  road  which  they  are  hewing 
out  should  lead  India  to  take  her  place  at  last  among  the 
i;reat  manufacturing  countries  of  the  world.  I  wish  them 
most  cordially  every  success. 

I  understand  that  a  question  to  which  the  mining  in- 
dustry of  India  attach  special  importance  at  the  present 
moment  is  the  need  for  a  more  adequate  supply  of  subor- 
dinate employes,  such  as  mining  surveyors  and  overseers. 
To  meet  this  demand  the  Government  of  India  have  at 
present  a  small  committee  touring  in  India ,  consisting  of 
the  Principals  of  the  Roorkee  and  Bombay  Teaching  Col- 
leges, whose  instructions  are  to  consult  with  business  men 
interested  in  the  mining  industty,  among  others,  with  a 
view  to  securing  that  the  colleges  shall  so  model  their  course 
of  instruction  in  future  that  suitable  candidates  may  be 
forthcoming  to  meet  a  real  and  effective  demand  for  skilled 
employes  in  any  industrial  undertaking  of  importance. 

Another  question  of  importance  is  the  revision  of  the 
rules  for  the  grant  of  mining  concessions  which  is  now  in 
hand.  It  is  hoped  by  the  revision  to  modify  in  certain 
particulars  the  present  control  exercised  by  the  State  so  as 
to  meet  more  fully  the  requirements  of  the  public.  Fur- 
ther additional  responsibility  will,  if  possible,  be  conferred 
on  Local  Governments,  so  that  questions  on  which  official 
orders  are  indispensable  may  be  dealt  with  locally,  and 
therefore  more  promptly  than  hitherto. 
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The  President  of  this  Institute  has  in  his  speech  allud- 
ed to  the  division  of  the  Bengal  coal-fields  owing  to  the 
recent  administrative  changes,  but  he  has  very  kindly  and 
tactfully  not  pressed  me  for  a  reply.  I  may  mention, 
however,  that  I  have  received  within  the  last  two  or 
three  days  a  memorial  from  the  leading  coal  companies 
praying  for  the  incorporation  into  Bengal  of  all  the 
coal-fields.  I  need  hardly  say  that  this  memorial  will 
be  carefully  examined  by  the  Government  of  India,  but 
from  a  study  of  the  map  it  may  be  observed  that  the 
old  boundaries  of  the  new  province  of  Behar,  Chota 
Nagpur  and  Orissa  will  include  all  the  coal-fields  except 
the  Raniganj  fields,  of  which  a  small  portion  only  lies 
in  Chota  Nagpur.  Now  it  seems  to  me  only  right  that 
I  should  take  this  opportunity  of  stating  that  the  Govern- 
ment of  India  are  of  opinion  that  there  should  be  no 
change  in  the  existing  boundaries  of  the  divisions  of  the 
province  of  Bengal,  of  the  province  of  Behar  and  Orissa 
and  of  the  province  of  Assam ,  and  that  the  case  of  the 
district  of  Manbhum  was,  even  before  the  receipt  of  the 
memorial,  carefully  considered  and  decided.  From  the 
information  that  I  have  so  far  received,  I  am  given  to 
understand  that  the  district  of  Manbhum  belongs  ethno- 
logically  and  administratively  to  Chota  Nagpur  and  is 
subject  to  the  Chota  Nagpur  Rent  Act.  At  the  same  time 
the  coal  industry  is  moving  westwards  in  such  a  way  that 
in  no  case  could  it  ever  be  kept  only  in  the  hands  of  the 
Bengal  Government,  since  it  is  conceivable  that  in  process 
of  time  a  wedge  might  be  driven  in  dividing  Behar  from 
Orissa  and  penetrating  even  into  the  Central  Provinces. 
In  order  to  meet  the  requirements  of  the  owners  of  coal- 
fields whose  property  may  be  partly  in  one  province  and 
partly  in  another,  it  seems  that  there  should  be  a  single 
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law  for  the  whole  area,  similar  rules  for  the  whole  district 
and  a  close  similarity  between  the  interpretation  placed  on 
rules  and  orders  affecting  the  management  of  the  mines  in 
both  provinces.  Of  these  requirements  the  first  is  safe- 
guarded by  the  fact  that  the  Indian  Mines  Act  is  one  for 
all  India.  It  will  be  the  aim  of  the  Government  of  India 
to  impress  on  the  two  Governments  concerned  the  desir- 
ability of  keeping  the  rules  for  both  areas  in  close  confor- 
mity, and  to  facilitate  the  application  of  them  to  proper- 
ties lying  in  both  provinces.  The  third  requisite,  a  close 
similarity  in  interpretation  of  rules  and  orders,  may  be  ex- 
pected inasmuch  as  the  inspecting  staff  working  under  the 
two  Governments  is  likely  for  some  time  to  be  the  same 
in  both  provinces. 

Before  I  sit  down,  gentlemen,  let  me  say  one  word  of 
appreciation  of  the  work  which  your  Institute  is  doing.  It 
was  established  with  the  object  of  promoting  the  study  of 
all  branches  of  mining  methods  and  mineral  occurrences  in 
India,  with  a  view  to  disseminating  information  for  facili- 
tating the  economic  development  of  the  mineral  industries 
in  the  country.  You  now  number  307  members,  includ- 
ing representatives  of  every  mineral  industry  in  India, 
and,  among  the  advantages  which  you  secure,  may  be 
reckoned  the  fact  that  you  constitute  a  centre  for  the  col- 
lection and  tabulation  of  information  and  knowledge  of 
which  much  must  have  been  lost  in  the  past.  I  am  told 
that  you  have  done  much  to  faciliate  the  interchange  of 
ideas,  and  that  your  friendly  gatherings  have  contributed 
to  the  removal  of  mutual  jealousies,  so  that  your  members 
have  had  opportunities  of  benefiting  by  one  another's 
successes  and  avoiding  one  another's  mistakes  to  the  ad- 
vantage of  the  mining  industries,  and  to  the  establishment 
of  a  bond  of  mutual  respect  and  esprit  de  corps  among  the 
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Mining  Engineers  working  in  India.  Those  are  results 
which  must  gladden  the  hearts  of  your  founder,  Mr.  W.  H. 
Pickering,  and  your  first  President,  Sir  Thomas  Holland  ; 
and,  in  thanking  you  once  more  for  the  kind  hospitality 
and  friendly  feeling  you  have  shown  to  me  this  evening,  I 
congratulate  your  Institute  upon  the  success  which  has 
attended  its  footsteps  and  wish  it  the  most  prosperous 
future. 

The  President  (Mr.  G.  F.  Adams): — Gentlemen,  I 
have  now  very  much  pleasure  in  announcing  that  His  Ex- 
cellency has  very  kindly  consented  to  give  out  the  prize 
for  the  best  paper  written  during  the  year.  This  has  this 
year  been  divided  between  Mr.  C.  H.  McCale  for  his  paper 
on  "  Pillar  Working  "  and  Mr.  S.  McMurtrie  for  his  paper 
on  c<  Underground  Methods." 

His  Excellency  then  gave  the  prizes  to  the  authors. 

Mr.  T.  H.  Ward  proposed  <f  The  Mineral  Industries  of 
India."     He  said  :  — 

Your  Excellency,  Your  Honour,  and  Gentlemen, — I 
could  have  wished  that  the  proposing  of  the  toast  I  am 
about  to  give  you — the  Mineral  Industries  of  India — had 
been  placed  in  abler  hands,  for  instance,  in  those  of  our  old 
friend  and  first  president  Sir  Thos.  Holland,  who  is  once 
more  amongst  us;  or  in  Mr.  H.  H.  Hayden's,  the  Director  of 
the  Geological  Survey,  who  has  so  well  carried  on  the  work 
Sir  Thos.  Holland  made  his  own — that  of  compiling  the 
returns  of  mineral  production  in  which  we  all  take  so  great 
an  interest.  But  in  one  respect  I  can  claim  suitability  for 
the  office,  because  I  belong  to  the  generation  which  has 
seen  from  the  beginning,  the  marvellous  transformation 
which  has  taken  place  in  the  coal  trade  of  this  country. 

It  is  a  notable  feature  of  the  mineral  industries  of 
India  that  coal  and  gold  are  by  far  the  most  valuable  and 
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that  the  total  value  of  each  of  those  minerals  is,  year  by 
year,  almost  the  same.  Up  to  1906,  the  total  value  of  the 
gold  output  was  greater  than  that  of  the  coal  output. 
Since  then  coal  has  claimed  the  premier  place. 

A  great  advantage  the  gold  miner  has  over  us  poor 
coal  miners  is  the  stability  in  value  of  his  product.  The 
value  of  the  coal  produced  in  1910  was  2J  millions  sterling, 
and  I  am  sure  I  re-echo  your  sentiments  when  I  say  that 
we  should  most  of  us  have  been  happier  had  the  value 
been  greater.  The  fluctuating  value  of  coal  is  one  of  the 
great  difficulties  the  investor  has  to  contend  with.  In  the 
near  future  I  for  one  wish  him  better  luck  and  a  more 
reliable  return  on  his  investment. 

In  1878,  nearly  5  million  tons  of  coal  were  imported 
into  India,  and  in  1880  more  than  7  millions.  It  was  not 
till  so  late  as  1894,  when  an  outlay  for  the  coal  from  the 
Jherriah  coal-field  had  to  be  found,  that  coal  was  exported 
from  Calcutta.  In  that  year  the  insignificant  quantity 
exported  was  297,000  tons.  In  1900,  it  had  reached  over 
3  million  tons,  and  that  is  about  what  the  figures  for  191 1 
will  be,  and  about  what  they  have  been  since  1908. 

It  is  I  think  mainly  the  growth  of  the  export-trade  to 
which  general  attention  is  most  keenly  attracted.  This 
trade,  however,  is  subject  to  violent  fluctuations  due  to 
causes  external  to  India.  The  strike  now  threatening,  at 
home,  is  an  instance,  and  the  high  sea  freights  prevailing 
of  late  months  affords  another  instance  of  these  external 
causes.  The  strike,  if  it  takes  place,  will  stimulate  export 
from  Calcutta,  and  may  result  in  Indian  coal  getting  a 
trial,  and,  I  hope,  obtaining  a  permanent  hold,  in  some 
hitherto  unapproached  market. 

Of  course  we  all  know  that  normally  much  more  than 
half   of  the   coal  exported  from  Calcutta  goes  to  Bombay , 


92         TRANS.   MINING    &   GEOL.   INST.   OF   INDIA.     [Vol.  VII, 

Karachi  and  other  Indian  ports,  and  is  used  for  internal 
Railway  and  Mill  consumption.  It  is,  therefore,  with  the 
internal  consumption  that  the  trade  is  mostly  concerned, 
and  it  is  in  this  direction  that  we  must  chiefly  look  for  any 
marked  increase  in  the  demand. 

Gentlemen,  the  growth  of  the  internal  trade  on  this 
side  of  India,  since  coal  from  the  Jherriah  coal-field  has 
been  available,  has  been  most  remarkable.  Taking  the 
returns  of  the  two  great  railways  serving  the  Jherriah  and 
Raniganj  coal-fields,  it  will  be  found  that  in  the  seven 
years  1895  to  1902  the  internal  consumption  rose  from  3^ 
to  5f  million  tons,  or  by  2\  million  tons.  It  was  in  that 
year  that  the  Board  of  the  East  Indian  Railway  intro- 
duced the  carrying  rates  which  now  obtain.  In  the  next 
six  years,  bringing  us  to  1908,  the  increase  in  the  internal 
consumption  was  more  than  double  what  it  was  in  the  pre- 
vious seven  years,  that  is,  the  internal  consumption  in- 
creased by  5^  million  tons,  bringing  up  the  total  weight  dealt 
with  by  the  two  railways  to  11  million  tons.  This  growth 
is  nothing  short  of  stupendous,  but  the  increase  suddenly 
stopped  there,  and  the  point  to  which  I  wish  to  direct  your 
particular  attention  is  that  since  1908  the  country  has 
been  marking  time.  Internal  consumption  and  export  have 
remained  the  same  for  four  years,  1908  to  1912  inclusive. 

Gentlemen,  the  question  which  most  interests  us  at 
the  moment  is  what  the  year  191 2  holds  in  store  for  us. 
The  figures  for  the  final  quarter  of  last  3^  ear,  so  far  as 
they  are  available,  are  decidedly  encouraging,  showing  an 
increase  both  in  internal  consumption  and  in  exports.  I 
look  to  a  cessation  of  the  period  of  marking  time,  in  other 
words  to  an  advance  all  along  the  line.  To  borrow  a  word 
from  our  Illustrious  Visitor,  the  King- Emperor,  I  bid  you 
"hope." 
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I  should  not  like  to  sit  down  without  referring  to  the 
remarkable  and  courageous  experiment  the  wealthy  and 
public-spirited  Parsis  of  Bombay  are  making  at  Kalimati. 
Either  there  is  not  so  much  money,  or  there  is  less  cour- 
age and  enterprise  on  this  side  of  India.  The  success  of 
the  Tata  Steel  Works  means  another  outlet  for  our  coal, 
and  I  am  sure  that  we  all  wish  success  to  this  gigantic 
enterprise,  perhaps  the  greatest  single  step  ever  taken  in 
the  development  of  the  mineral  resources  of  this  country. 

Gentlemen,  coupling  with  the  toast  the  name  of  Mr. 
W.  A.  Lee,  I  give  you  "  The  Mineral  Industries  of  India." 

Mr.  W.  A.  Lee  said  : — Your  Excellency,  Your  Honour 
and  Gentlemen, — I  have  to  thank  the  proposer  of  the  toast 
for  the  terms  in  which  he  has  referred  to  the  mineral  in- 
dustries of  India,  and  to  thank  you  all  for  the  way  in  which 
you  have  received  the  toast.  Mr.  Ward,  His  Excellency 
and  the  President  all  said  a  number  of  nice  things 
about  the  mineral  industries.  But  the  President  in  his 
address  this  morning  dwelt  upon  the  benefits  to  be  derived 
from  self-examination,  and  it  may  be  profitable  if  we 
indulge  for  a  moment  in  candid  introspection  and  ex- 
amine some  of  the  shortcomings  of  the  mineral  industries. 

It  is  still  our  regret  that  no  use  is  made  of  manga- 
nese in  this  country  ;  we  export  the  ore,  paying  for  con- 
veyance to  Europe  about  thirty  shillings  per  ton  of  metal 
exported,  half  of  which  could  be  kept  in  the  country  if 
the  ore  were  reduced  here,  in  addition  to  the  ordinary  cost 
of  reduction.  No  sulphur  is  manufactured,  though  sul- 
phide ores  are  known,  and  industries  yet  to  be  started 
await  the  production  of  sulphuric  acid.  We  can,  however, 
congratulate  ourselves,  as  Mr.  Ward  has  said,  on  the  start- 
ing of  the  Tata  Steel  Works,  which  will  use  in  this  country 
some  of   its   valuable    iron  ore.     We  look  for  success  for 
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these  works,  for  certainly  no  steel  works  have  ever  been 
built  on  the  construction  of  which  as  much  care  and  in- 
structed thought  have  been  expended. 

Wonderful  things  can  be  done  under  adverse  circum- 
stances by  people  with  necessary  knowledge  and  pluck — 
we  people  of  Calcutta  and  this  Province  hope  to  do  great 
things  yet  in  spite  of — shall  I  say — Fate— geographical 
disabilities.,  physical  difficulties,  but  there  is  one  thing  no 
people  can  do,  and  that  is — no  country  can  become  a  great 
manufacturing  country,  or  a  wealthy  country,  unless  it  has 
the  means  of  economically  producing  power  ;  it  does  not 
matter  how  the  power  is  produced,  the  only  requirement 
is  that  it  shall  be  cheap. 

In  India  we  have  a  certain  amount  of  power  avail- 
able from  water,  but  as  a  rule  the  most  suitable  place  for 
the  production  of  power  from  water  are  situated  at  such 
distances  from  places  where  power  can  be  usefully  em- 
ployed that  the  cost  of  transmission  would  be  very  great 
and  would  increase  enormously  the  cost  of  the  power 
delivered. 

For  the  present,  therefore,  we  are,  for  the  most  part, 
thrown  back  upon  other  methods  of  producing  power,  and 
practically  the  only  other  present  source  of  power  produc- 
tion is  coal.  Coal,  consequently,  is  the  most  important 
and  valuable  mineral  a  country  can  possess ;  without  it 
most  other  minerals  must  remain  unused,  and  there  can 
be  no  extensive  manufacturing  enterprise.  Without  coal 
— without  cheap  coal — the  industries  of  Great  Britain,  for 
example,  would  come  to  a  standstill,  and  it  would  be  im- 
possible to  find  food  in  the  United  Kingdom  for  its  popula- 
tion. Without  coal,  indeed,  there  can  be  no  first-class 
Power  and  the  nation  that  has  the  largest  supply  of  cheap 
coal  will,  industrially  speaking,  rule  the  rest,  and  the  in- 
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dustrially  pre-eminent  nation  will  dominate  the  world.  It 
follows  that  coal  is  a  national  asset  of  the  very  utmost  im- 
portance, far  outweighing  all  others,  and  it  is  becoming 
not  only  necessary  but  imperative  that  we  should  look 
ahead,  and  take  stock,  and  use  no  more  of  our  store  of 
coal  than  is  needed  to  produce  the  power  we  require. 

A  couple  of  years  ago  I  ventured  to  call  your  atten- 
tion to  the  poverty  of  this  land  in  coal,  and  to  the  indica- 
tions of  exhaustion  of  its  resources.  At  present,  owing  to 
the  nature  of  the  coal  measures,  the  character  of  the 
labour,  and  the  economic  conditions  under  which  mines 
are  worked  and  coal  consumed,  the  quantity  of  coal  wasted 
every  year  is  exceedingly  large.  Something  like  a 
quarter  of  a  million  tons  of  coal  disappears  in  the  manu- 
facture of  coke  :  half  a  million  tons  is  consumed  by  the 
colliery  labour  for  domestic  purposes — cooking  and  so  forth 
— most  of  it  wasted  ;  about  a  million  and  a  half  tons  is  used 
in  the  production  of  power  at  the  collieries,  half  of  it 
being  wasted.  Huge  quantities  of  coal  are  wasted  by  con- 
sumers all  over  the  country,  about  four  millions  of  tons  of 
coal  are  used  by  railways,  and  the  ordinary  locomotive  is 
a  wasteful  power  producer,  it  being  often  cheaper  and 
often  less  trouble  to  waste  a  certain  quantity  of  coal  than 
to  complicate  the  locomotive  so  as  to  save  it. 

All  these  losses  are  equalled  by  the  losses  which  take 
place  in  the  mines  themselves,  from  which  more  than  half 
the  coal  is  seldom  taken,  it  being  generally  easier  to  ex- 
tract from  30  to  70  per  cent  of  the  total  and  to  abandon 
the  rest. 

We  are  not  merely  miners  of  coal,  we  are  the  present 
custodians  of  the  power  of  the  future,  and  much  attention 
is  given  to  methods  of  mining  which  aim  at  extracting  a 
large  proportion  of  the  coal,  and  the  discussions  promoted 


96      TRANS.   MINING   &   GEOL.   INST.   OF  INDIA.      [Vol.  VII, 

by  the  Institute  provide  valuable  information,  and  permit 
us  to  hope  that  improvement  may  be  progressive. 

Individual  effort  has  always  been  discouraged  in  this 
country  and  we  have  become  accustomed  to  rely  continu- 
ously upon  a  maternal  Government  to  whom  we  look  in  all 
things  for  light  and  a  lead,  and  in  the  matter  of  the  scien- 
tific conservation  of  our  store  of  energy  we  would  be  grate- 
ful for  any  help  that  may  be  given  to  us  by  the  Govern- 
ment who,  representing  the  State,  are  naturally  the  proper 
guardians  of  the  country's  future.  We  should  none  of 
us  have  it  said  that  we  disregarded  the  future  welfare 
of  the  land,  but  the  necessity  of  our  life  is  that  our 
sight  is  focussed  strongly  on  our  own  day,  and  the  strug- 
gle for  existence  is  such  that  we  seldom  have  the  leisure 
or  the  opportunity  to  look  beyond  the  day  in  which  we 
have  to  put  forth  all  our  effort.  Efficiency  is  our  aim, 
and  though  we  fall  short  of  our  own  standard,  it  is  ever 
our  desire  to  be  able  to  say  we  have  done  our  very  best. 

"  The  Guests." 
Mr.  R.  G.  M.  Bathgate  said  :—  Your  Excellency,  Your 
Honour,  Mr.  President,  and  Gentlemen, — -The  toast  which 
I  have  the  pleasure  of  proposing  is  one  which  I  am  sure 
will  be  received  by  the  members  of  the  Institute  here  to- 
night with  that  cordial  spirit  of  acceptance  which  has  been 
characteristic  of  former  occasions.  It  is  gratifying  to  us 
to  welcome  around  us  officers  of  Government,  the  control- 
lers of  our  Railways  and  partners  in  the  commercial  houses 
that  have  helped  to  raise  our  trade  to  its  present  high 
level.  The  keen  interest  which  former  lieutenant-Gover- 
nors, representatives  of  railways  and  commerce  displayed 
in  the  mining  industry  of  India  is  well  known  to  us  all, 
and    I   feel   sure   that   the   presence   of  His  Honour   Sir 
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William  Duke  may  be  accepted  as  a  happy  augury.  It  is 
not  only  on  such  festive  occasions  as  these  that  we  have 
welcomed  these  gentlemen,  but  they  have  on  many  occa- 
sions shown  their  active  interest  in  the  work  of  the  Insti- 
tute by  visiting  the  collieries,  iron  works  and  engineering 
works  when  such  a  visit  has  frequently  entailed  not  only 
a  long  and  arduous  day's  work  but  two  fatiguing  nights' 
journey  on  the  railway.  Although  we  fully  realize  the 
great  inconvenience  which  the  acceptance  of  an  invitation 
to  attend  our  mofussil  meetings  entails,  yet  we  are  suffi- 
ciently selfish  to  hope  that  we  shall  in  future  be  honoured 
by  more  frequent  visits.  I  have  to  couple  the  toast  with 
the  name  of  His  Honour  Sir  William  Duke,  and  I  ask  you 
to  drink  the  toast  of  "  Our  Guests." 

His  Honour  Sir  William  Duke  replied  : — Your  Excel- 
lency and  Mr.  President, — I  have  been  singled  out  by  Mr. 
Bathgate  for  the  honour  of  replying  for  my  fellow-guests 
to  the  toast  which  he  has  proposed  in  such  kind  terms. 
There  are  several  of  them  present  who  are  undoubtedly 
better  fitted  than  I  to  undertake  that  pleasant  duty,  for 
by  the  nature  of  their  business  they  have  been  in  intimate 
relations  with  the  owners  of  collieries  and  mines,  and  must 
often  before  have  enjoyed  the  hospitality  of  the  Associa- 
tion or  of  its  members.  On  the  other  hand,  it  has  been 
my  misfortune  to  have  had  no  personal  touch  with  mining 
interests  and  I  have  never  yet  even  visited  a  coal-mine  in 
Bengal.  I  say  my  misfortune  and  not  my  fault,  for 
strange  as  it  may  appear  in  a  man  who  has  spent  his 
whole  official  life — almost  a  generation — in  Bengal,  I  have 
never  hitherto  had  the  opportunity.  A  man  may,  however , 
without  any  desperate  effort  of  imagination,  be  deeply 
interested  in  things  he  has  never  seen.  Many  have  been 
most  intensely  and  painfully  interested  in  coal-mines  with- 
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out,  however,   I    fear,    ever  having  experienced  the  least 
desire  to  set  eyes  on  one.     My  interest  is  not  solely  of  that 
kind.     I  may  claim  to  have  a  very  clear  and  deep  appre 
ciation  of  the  enormous  importance  of  the  development 
of  its  minerals  to   the    future   of    India,    especially   to  its 
future  as  a  manufacturing  country,  which  I  regard  as  the 
solution  of  many  of  our  economic  difficulties.     I  have  had 
an  interest  in  some  local  matters  which  should  help  to  its 
improvement  on  the  principle  that  many  a  mickle  makes 
a  muckle.     I  may  instance  the  improvement  of  communi- 
cations in  the  mining   districts,   the  measure  now  before 
the  legislature  for  the  improvement  of  sanitation  amongst 
the  colliery  workers,  which,  I  hope,  will  increase  the  stab- 
ility of  the  labour   force ;  the  establishment  of  classes  of 
mining  engineering  at  Asansol  which,  I  trust,  we  may  see 
developed  into  a  properly-equipped  mining  school.     I  trust 
that  the  administrative  changes  now  in  progress  will  leave 
me   somewhere   and    in    some   position   in   which    I  may 
remedy  my  want  of  personal  acquaintance  with  mines  and 
miners,  and  may  be  able  to  promote  the  interests  of  your 
Association,  and  meantime  on  behalf  of  all  your  guests  I 
thank  you  very  cordially  for  your  delightful  hospitality. 

Mr.  S.  Heslop  said: — Your  Excellency,  Your  Honour, 
and  Gentlemen, — It  is  with  very  much  pleasure  that  I 
propose  the  toast  of  the  new  President.  In  doing  so,  how- 
ever, it  is  with  a  feeling  there  is  but  little  that  I  can 
say,  for  Mr.  Adams  needs  no  introduction  to  you  on  my 
part.  He  is  well  known  to  you  all,  and  to  the  mining 
community  throughout  this  country,  occupying  as  he  does 
the  important  and  distinguished  position  of  Chief  Inspec- 
tor of  Mines  in  India,  a  position  which  he  worthily  and 
ably  fills.  Mr.  Adams  has  always  taken  a  deep  and  active 
interest  in  everything  relating  to  the  mineral  industries  of 


1912.]  ANNUAL   DINNER.  99 

India,  and  more  especially  in  the  working  of  the  Mining 
and  Geological  Institute,  and  the  objects  for  which  it  is 
intended  ;  and  I  feel  sure,  that  with  his  high  abilities,  his 
long  and  wide  experience,  and  personal  influence,  the 
Institute  will,  under  his  presidentship,  enjoy  a  period  of 
continued  progress  and  prosperity,  and  will  further  largely 
add  to  its  membership.  I  ask  you,  gentlemen,  to  fill  your 
glasses,  and  to  drink  to  the  health  of  the  President. 

The  President  {Mr.  G.  F.  Adams)  in  reply  said:  — 
Your  Excellency ,  Your  Honour,  and  Gentlemen, — It  is  very 
difficult  for  me  to  find  words  to  express  the  pleasure  most 
of  you  feel  at  the  present  moment  when  you  realize,  as  no 
doubt  you  do,  that  this  is  the  last  occasion  on  which  you 
will  give  me  this  toast  to-day  ;  but  you  must  bear  with 
me  for  a  few  moments  in  order  that  I  may  tell  you  how 
proud  I  am  to  be  asked  to  pull  stroke  oar  in  the  boat  this 
year,  and  I  hope  we  shall  forge  ahead.  We  shall  not  do 
it  either  by  paddling  on,  and  we  shall  not  do  it  by  rowing 
so  many  strokes  a  minute  to  be  exhausted  half  way  down 
and  throwing  the  whole  crew  out.  If  we  can  pull  a  steady 
stroke,  and  if  we  can  retain  as  Cox  our  indefatigable  Mr. 
Reynolds,  who  willingly  and  cheerfully  gives  up  several 
hours  of  his  very  scanty  and  very  hard-earned  leisure  to 
work  for  us,  I  hope  we  shall  give  a  good  account  of  our- 
selves. 

I  thank  Mr.  Heslop  for  the  kind  way  in  which  he  has 
proposed  the  toast,  and  I  thank  you  for  the  kind  way  in 
which  you  have  received  it. 


The  Indian  Mining  and  Geological  Club. 

The  second  Annual  Dinner  of  the  Club  was  held  at  the 
Hotel  Metropole,  London,  on  September  12th,  1911,  with 
the  President,  Sir  Thomas  Holland ,  in  the  Chair.  Amongst 
those  present  were  J.  A.  Manning,  G.  A.  Bentley,  P. 
Buchanan,  H.  C.  Veasey,  H.  W.  Veasey,  Geo.  Crawford, 
T.  F.  Craddock,  W.  R.  Steele,  Basil  H.  Pickering,  Frank 
A.  Parry,  C.  L-  Watson,  Philip  Knight,  E.  H.  Roberton, 
W.  T.  Griffiths,  Frederick  Challoner,  H.  G.  Montgomery, 
John  Griffiths,  Sydney  O.  Nevile,  The  Hon.  John  Collier, 
Capt.  F.  I.  Leslie  Ditmas,  R.  G.  Higby,  F.  J.  Agabeg, 
Allan  Green  well,  J.  Grundy,  W.  H.  Pickering,  F.  H.  Brown, 
W.  C.  Mountain,  Claude  W.  Atkinson,  H.  Kilburn  Scott, 
James  H.  Price,  Sir  Charles  Friswell,  R.  Hood  Haggie, 
P.  N.  Haggie,  Sir  T.  H.  Holland,  A.  Russell,  B.  Atkinson. 

Letters  expressing  regret  at  inability  to  be  present 
were  read  by  the  President  from  the  Marquis  of  Crewe, 
the  Earl  of  Minto,  His  Excellency  Lord  Hardinge,  Prof. 
Redmayne,  Prof.  Watts,  Mr.  Balliol  Scott,  Dr.  J.  B. 
Simpson,  Mr.  R.  D.  Oldham,  Mr.  Paul  Knight,  Mr.  H.  W. 
Hughes,  and  several  others. 

An  interesting  feature  of  the  occasion  was  the  exhibi- 
tion in  the  room  of  a  full-sized  portrait  of  the  President, 
Sir  Thomas  Holland,  which  has  been  painted  on  behalf 
of  an  Indian  Memorial  Committee  by  the  Hon.  John 
Collier,  and  will  shortly  be  sent  out  to  Calcutta. 

After  the  toast  of  "The  King,"  which  was  proposed 
by  the  President,  Mr.  H.  Kilburn  Scott  proposed  the 
"Mining  and  Geological  Institute  of  India."  Mr.  Scott 
spoke  in  appreciative  terms  of  the  great  and  far-reachine 
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good  of  which  the  Institute  had  been  productive,  and  of 
the  debt  of  gratitude  which  India  owed  to  its  founders, 
especially  to  its  ' c  two  fathers ' '  Sir  Thomas  Holland  and 
Mr.  W.  H.  Pickering.  Mr.  Scott's  statement  that  he  was 
informed  that  it  was  the  intention  of  the  Club  that  Mr. 
Pickering  should  be  the  next  President,  was  received  with 
enthusiasm.  Mr.  Scott  expressed  a  hope  that  the  gold- 
mining  people  might  be  induced  to  take  a  more  direct 
interest  in  the  Institute.  Mr.  W.  H.  Pickering  replied  to 
the  toast,  and  referred  to  the  work  which  had  been  done 
by  the  Institute  by  means  of  papers  and  discussions, 
which  had  become  a  force  in  India  to  be  reckoned  with. 
He  pointed  out  that  there  was  one  subject  which  had  not 
yet  been  discussed  by  the  Institute,  which  related  to  some 
of  the  social  problems  which  would  come  on  as  mining 
nourished,  as  they  hoped  it  would.  He  referred  to  such 
matters  as  the  housing  of  the  people  and  the  arrangement 
of  the  social  surroundings  which  would  have  to  be  dealt 
with  when  mining  became  a  really  big  industry. 

The  toast  of  the  Indian  Mining  and  Geological  Club 
was  proposed  by  the  Hon.  John  Collier,  who  occupied 
himself  especially  with  its  President,  Sir  Thomas  Holland, 
whose  portrait  he  had  just  painted.  Mr.  Collier  narrated 
the  process  by  which  he  arrived  at  the  essentials  of  the 
complex  character  which  he  has  so  successfully  portrayed. 
His  first  impression  of  Sir  Thomas  Holland  was  that  of 
(<just  the  usual  sort  of  Irishman,  genial,  amiable,  and 
good-natured,"  but  after  a  little  while  he  discovered  there 
was  something  more  than  that.  He  came  to  the  conclu- 
sion that  he  was  a  genuine  man  of  science,  and  also 
essentially  a  practical  man.  He  next  realized  that  Sir 
Thomas  Holland  would  excel  as  an  administrator  and 
organizer ;  he  would  be  very  hard  on  the  man  who  shirked 
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his  work,  but  he  would  be  a  good  master  when  the  work  was 
done  well.  Then  his  imagination  was  stimulated  by  the 
map  of  India  which  he  had  painted  into  the  background 
of  the  portrait.  "Here  is  an  enormous  country,  very 
thickly  populated,  for  which  we  are  responsible,  and  the 
development  of  whose  mineral  wealth  must  be  one  of  the 
most  important  things  to  us.  The  development  of  this 
mineral  wealth  probably  means  the  addition  of  millions 
of  money,  and  enormous  power  to  the  resources  of  the 
Empire,  and  here  is  this  genial  Irishman — a  frivolous  man — 
and  it  is  this  man's  work." 

Sir  Thomas  Holland  replying,  expressed  his  thanks 
for  the  very  warm  manner  in  which  the  toast  had  been 
received.  He  referred  to  the  steadily  increasing  prosperity 
of  the  Club,  whose  membership  had  increased  from  52 
when  they  last  met  to  119.  The  Club  was  merely  the 
home  edition  of  the  Mining  and  Geological  Institute  of 
India.  He  thought  that  Mr.  Pickering  ought  to  feel  satis- 
fied with  the  success  of  the  Institute,  which  was  started 
in  consequence  of  his  generous  efforts  in  India.  But  it 
was  dangerous  to  rest  on  the  success  that  had  accrued  so 
far.  They  must  be  reminded  continually,  or  at  any  rate 
annually,  that  the  Institute  lived  in  India  not  by  member- 
ship numbers  only,  but  by  the  quality  of  the  work  which 
was  done.  Sir  Thomas  Holland  then  proceeded  to  make 
some  critical  remarks  upon  mining  educational  methods 
and  said  that  he  was  driven  to  protest  against  the  careless 
way  in  which  students  were  sent  home  from  India  to  the 
Universities  in  England  to  be  trained  in  order  to  follow 
mining  and  other  difficult  pursuits  on  their  return.  He 
considered  that  even  the  best  student  did  not  reap  any 
serious  benefit  by  his  training  in  this  country.  The  Indian 
student  was  sent  to  England  with  previous  practical  train- 
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ing  and  was  expected  in  two  years— sometimes  three, 
seldom  four — to  become  an  Englishman,  to  throw  aside 
all  that  had  been  engrained  in  him  by  tuition  and  upbring- 
ing, and  to  go  back  to  India  knowing  not  only  the  pro- 
cesses he  had  learnt  in  this  country,  but  also  the  principles 
underlying  them  It  was  too  much  to  expect  of  any  man, 
and  he  was  sure  that  they  were  doing  a  great  deal  of 
harm.  The  students  did  not  get  long  enough  training 
really  to  learn  their  English  lessons  and  went  back  to 
India  with  an  absolutely  false  idea  of  their  meaning. 

Sir  Thomas  concluded  by  saying  that  in  accordance 
with  the  Rules  of  the  Club  this  was  the  last  occasion  on 
which  he  would  have  the  privilege  of  addressing  them 
from  the  Chair — at  any  rate,  for  some  time  to  come. 
They  would  be  pleased  to  hear  that  their  "other  father," 
Mr.  W.  H.  Pickering,  would  be  his  successor  from  January 
ist  next,  the  commencement  of  the  official  year  of  the 
Club. 

The  Club  is  under  the  patronage  of  the  Viceroy  of 
India,  Lord  Hardinge  of  Penshurst;  his  immediate  pre- 
decessor the  Earl  of  Minto ;  and  the  Secretary  of  State  for 
India,  the  Marquis  of  Crewe ;  and  the  following  are  honor- 
ary members:— The  Hon.  Mr.  W.  H.  Clark,  C.M.G., 
Member  of  the  Viceroy's  Council,  Department  of  Com- 
merce and  Industry,  India;  the  Hon.  Mr.  B.  Robertson, 
C.S.I. ,  CLE.;  the  President  of  the  Mining  and  Geological 
Institute  of  India  (Sir  R.  P.  Ashton) ;  the  President  of 
the  Institution  of  Mining  Engineers  (Dr.  J.  B.  Simpson); 
the  President  of  the  Institution  of  Mining  and  Metallurgy 
(Mr.  H.  Iy.  Sulman) ;  the  President  of  the  Geological 
Society  (Prof.  W.  W.  Watts). 

The  following  is  the  list  of  officers  for  next  year, 
commencing  January  ist,  1912: — 


104   TRANS.  MINING  &  GEOL.  INST.  OF  INDIA.    [Vol.  VII, '12.] 

President. 
W.  H.  Pickering,  F.G.S. 


Vice-Presidents. 

Sir  Thomas  H.  Holland,  K.C.I.E.,  F.R.S.,  D.Sc. 
F.  H.  Hatch,  Ph.D.,  F.G.S.,  M.Inst.C  E. 
S.  Heslop,  F.G.S. 


Frank  J.  Agabeg. 
H.  G.  Graves,  A.R.S.M. 
James  Grundy. 
W.  Miller. 
W.  C.  Mountain. 
Jonathan  Piggford. 
H.  H.  Hayden,  B.A.,  B.E.,  F.G.S 
R.  G.  Higby. 
J.  P.  Kirkup. 

T.  D.  La  Touche,  B.A.,  F.G.S. 
Henry     Louis,     M.A. ,     A.R.S.M. 
F.G.S. 

Hon.  Sec.  and  Treas.  . . 


Committee. 

H.  H.  Macleod. 

Frank  Merricks,  A.R.S.M.,  F.G.S. 

H.  Kilburn  Scott. 

W.  Selkirk,  F.G.S. 

F.  L.  G.  Simpson,  F.G.S. 

Arthur     Sopwith,     M.   Inst.   C.E., 

F.G.S. 
J.  J.  Turnbull,  F.G.S. 
J.   R.    R.  Wilson,    M.    Inst.  C.E., 

F.G.S. 
E.    Seymour  Wood,  M.  Inst.  C.E., 

F.G.S. 


Allan  Greenwell,  F.G.S., 

30,  Furnival  Street, 

Holborn,  London,  E.C. 


Note. — After  31st  December,  1911,  and  until  substantial  Club  facili- 
ties can  be  given  to  members,  a  nominal  annual  subscription  of  5s.  for 
resident  members  and  2s.  6d.  for  absentee  members  will  be  charged 
in  the  case  of  men  who  have  actually  served  in  India. 


An  Outbreak  of  Cholera :  its  cause  and 

course. 


BY 


Frank  T.   Simpson,   MLB.,    Medical  Officer,   The   Indian  Collieries 

Syndicate,    Ltd.,   and   Raniganj  Coal  Association,   Ltd., 

District  Manbhhm,    Bengal,    India. 

This  article  will  illustrate  how  far-reaching  a  danger 
a  case  of  cholera  may  have  on  a  scattered  community 
who  use  the  same  water-supply  throughout,  a  supply  that 
is  filtered  and  treated  by  one  of  the  best  known  methods 
of  present-day  filtration,  but  which  is  liable  at  any  time 
to  infection  from  some  such  source  as  is  here  described. 
On  September  16th  at  5  p.m..  I  was  asked  to  see  a  man 
named  Roghu  Musahar  living  at  No.  1  Incline,  Jamadoba 
Colliery.  He  was  purging  and  vomiting  very  severely, 
and  had  been  doing  so  since  early  in  the  morning,  but  had 
been  attempting  his  work  throughout  the  day.  The  usual 
methods  that  I  employ  in  such  cases  were  of  no  avail  and 
he  died  at  10-30  p.m.  that  night.  Thorough  investiga- 
tion could  reveal  no  focus  of  infection  till  in  his  dowrah 
I  came  upon  a  bottle  of  aerated  water  which  had  been 
purchased  in  the  Bazaar  on  the  day  previous,  and  a  little 
of  which  had  been  drunk  by  deceased  on  the  same  even- 
ing, a  few  hours  prior  to  his  attack.  A  sample  of  this 
was  taken,  and  the  bacteriological  examination  proved  it 
to  be  an  extremely  bad  sample  of  water,  the  colony  count 
running  to  about  80,000  per  cubic  centimetre.     I  however 
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was   quite   unable  to  isolate  the  cholera  vibrio,  but  the 
bacillus  coli  communis  were  present  in  great  numbers. 

The  man  was  a  trolleyman  and  would  go  down  to  the 
very  foot  of  the  incline  and  was  ill  whilst  there  amongst 
the  water,  this  water  being  eventually  filtered  and  sup- 
plied to  the  colliery.  On  the  morning  of  September  21st 
information  was  brought  to  me  that  there  were  eight 
cases  of  cholera  on  the  colliery,  spread  over  an  area  of 
nearly  three  square  miles.  These  were,  all  fatal  in  a  few 
hours,  with  the  exception  of  two.  On  account  of  the  wide- 
spreading  nature  of  the  epidemic,  I  naturally  suspected 
the  filters  to  be  passing  the  cholera  bacillus  through  with 
the  filtered  effluent,  and  at  once  took  samples  of  the  raw 
and  filtered  waters  for  the  bacteriological  examination. 
Both  of  these  gave  the  (( Cholera  red"  reaction  within 
12  hours,  having  been  incubated  at  370  C  in  the  usual 
peptone  broth  ;  in  addition  I  was  able  to  isolate  the  comma- 
bacillus  from  this  media  and  cultivate  the  organism  to 
a  large  extent  on  nutrient  agar  agar.  The  filters  were 
at  once  closed  down  and  the  labour  forced  to  use  the  wells 
on  the  property  for  their  water-supply.  These  were  each 
in  charge  of  a  good  caste  chaprassi  with  a  bucket  and 
rope,  and  all  comers  took  the  water  he  drew,  thus  obviat- 
ing any  infection  to  the  wells  from  the  utensils  that  are 
generally  used  to  draw  the  water.  On  each  day  of  the 
week  following  this  there  were  fresh  cases  amounting  to 
28  in  eight  days,  18  of  which  proved  fatal.  The  focus  of 
infection  however  being  now  cut  off  the  epidemic  died  out, 
only  to  start  again  with  renewed  vigour  after  a  lapse  of 
two  days  in  a  part  of  the  colliery  isolated  from  the  former 
cases.  This  time  the  focus  of  infection  was  traced  to  a 
nullah  from  which  these  people  were  taking  water,  on 
account  of  the  filtered  supply  being  cut  off  from  them. 
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Higher  up  its  course  several  cholera  victims  had  been 
buried,  and  in  some  cases  just  thrown  down  for  the 
vultures  and  jackals  to  consume.  These  corpses,  and 
those  that  were  buried,  having  been  exhumed,  were  col- 
lected and  burnt;  the  water  itself,  which  was  of  fairly 
big  volume,  being  treated  with  a  few  gallons  of  glacial 
acetic  acid  and  several  pounds  of  copper  sulphate.  In 
time  this  outbreak  was  also  quenched,  the  total  death  roll 
in  the  17  days  being  28  deaths  in  40  cases,  a  fairly  high 
incidence  of  death. 

The  whole  epidemic  could  thus  be  traceable  to  the 
one  man  infecting  the  underground  water  (which  at  that 
time  was  unfortunately  being  used  for  filtering  purposes), 
and  the  man  himself  was  undoubtedly  infected  from  the 
bottle  of  soda  water  purchased  in  the  Bazaar.  Al- 
though at  the  time  I  was  unable  to  isolate  the  cholera 
bacillus  in  that  particular  specimen,  it  was  no  doubt 
marked  by  the  enormous  number  of  the  other  bacilli  present. 
The  filters  in  use  are  large  gravity  filters  of  8000  gallons 
per  hour  capacity,  and,  when  the  water  is  not  too  high  in 
bacterial  value,  are  calculated  to  remove  97 — 99  per  cent 
of  the  bacteria  present ;  in  this  case  however  they  certainly 
allowed  the  comma  bacillus  to  pass,  which,  finding  itself 
unimpeded  in  the  fresh  water,  multiplied  with  its  usual 
rapidity.  As  regards  treatment  in  these  cases  of  cholera, 
we  firstly  were  much  handicapped  by  the  distances  of  one 
case  from  another,  and  secondly,  information  was  often 
not  given  till  the  patients  were  in  the  "  collapse"  stage. 
The  Santhal  miner  having  great  faith  in  his  jungle  medi- 
cine, consisting  as  it  does  of  decoctions  of  various  herbs, 
the  most  prominent  being  an  essence  of  wild  peppermint , 
supplies  it  to  the  patients  till  the  above-stated  condition 
sets  in  and  we  are  then  called  upon.     The  new  treatment 
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of  intra-peritoneal  injection  of  hot  saline  solution  intro- 
duced by  Major  Rogers,  I. M.S.,  was  tried  in  seven  cases 
but  proved  of  no  avail,  and  I  am  of  the  opinion  that 
this  treatment  can  only  be  carried  out  under  Hospital 
conditions. 

I  however  found  a  Potassium  permanganate  pill  of 
gr.  ii  each  to  be  fairly  efficacious  to  be  administered  every 
15  minutes  for  five  hours,  or  till  vomiting  and  purging 
ceases, and  one  every  half  hour  onwards,  this  only  as  long 
as  the  case  is  seen  early  enough.  In  the  interval  Potass, 
permanganate  water,  gr.  ii  to  the  pint,  is  sipped  as  occa- 
sion demands.  The  cardiac  conditions  are  helped  by 
hypodermic  injections  of  strychnine  and  digitalin  and  the 
patient  kept  as  warm  as  possible. 

The  incidence  of  deaths  as  before  stated  was  fairly 
high,  and  according  to  outside  information  there  were 
no  doubt  more  cases  and  deaths  amongst  those  who  took 
fright  and  left  the  colliery  for  their  homes  or  for  other 
spheres  of  labour. 

Had  I  not  been  in  a  position,  with  a  thoroughly  up- 
to-date  and  well  equipped  laboratory,  to  prove  that  the 
bacilli  were  passing  the  filters,  and  thus  been  able  to  take 
prompt  measures,  the  epidemic  would  have  assumed 
enormous  and  alarming  proportions  in  a  very  short  space 
of  time,  involving  much  financial  loss  and  probably  the 
contaminations  of  tanks,  wells,  and  other  sources  of  water- 
supply  throughout  the  district,  by  infected  persons  leav- 
ing the  colliery,  which  exodus,  owing  to  the  existing  con- 
ditions, it  is  impossible  to  prevent. 


Mining   and   Geological  Institute  of  India, 
Jharia   Branch. 

A  meeting  of  the  Jharia  Branch  of  the  Institute  was 
held  at  5  p.m.  on  21st  December,  1911,  in  the  Mining  Lec- 
ture Hall  at  Jharia. 

Those  present  were  : — Messrs.  G.  F.  Adams  (Vice- 
President),  T.  Adamson,  R.  Barrowman,  R.G. M.Bathgate, 
R.  J.  Browne,  G.  Castles,  A.  B.  Crole,  R.  F.  Campbell, 
R.  L-  Frizoni,  S.  McMurtrie,  T.  C.  Murray,  J.  Maughan, 
J.  W.  Nierses,  R.  Purdy,  V.  Savi,  R.  R.  Simpson  (Hon. 
Secretary),  B.  Starks  Field,  A.  S.  Thomson,  T.  Walsh,  E. 
Walsh,  W.  Hutton- Williams,  and  D.  A.  Whyte. 

Mr.  Adams  occupied  the  chair. 

The  minutes  of  the  first  meeting  of  the  Jharia  Branch 
held  on  29th  May,  1911,  were  read  and  confirmed.  Arising 
out  of  the  minutes  the  Chairman  informed  the  meeting 
that  at  the  last  meeting  of  the  Council  it  was  agreed  that 
original  papers  duly  approved  by  the  Council  may  be 
read  at  Branch  meetings  of  the  Institute.  This  conces- 
sion would  considerably  extend  the  useful  scope  of  the 
branches. 

A  discussion  took  place  as  to  the  place,  time  and 
date  of  future  meetings.  It  was  decided  to  hold  the  next 
meeting  at  Si jua  at  4  p.m.  on  a  date  to  be  arranged  later. 

DISCUSSION    ON   THE    PROPOSED   TECHNICAL   INSTITUTE 

AT  ASANSOL. 

The  Chairman  initiated  a  discussion  on  the  proposal  to 
have  a  technical  institute  at  Asansol.  He  said  he  had  not 
much  to  add  to  what  he  said  at  Dishergarh.     It  had  then 
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been  asked  whether  it  was  not  better  to  train  a  few  pro- 
perly than  to  train  a  greater  number  partially.  He  would 
like  to  reply  to  that  question  by  another.  What  was 
the  mining  community  most  in  need  of  ?  That  one  or  two 
men  should  be  turned  out  each  year  with  college  diplomas 
in  mining,  or  that  the  standard  of  training  of  colliery 
officials  should  be  raised  generally  ? 

Mr.  R.  J.  Browne  expressed  his  agreement  with  the 
Chairman's  views. 

Mr.  A.  S.  Thomson  also  agreed  with  the  Chairman  and 
thought  that  the  cost  of  education  and  expense  of  living 
at  Sibpur  might  bear  hardly  upon  the  classes  from  whom 
mining  assistants  were  drawn  and  would  probably  deter 
them  from  becoming  students  there.  At  Asansol  the 
Institute  might  be  modelled  so  that  courses  of  study  of 
different  duration  to  suit  the  different  grades  might  be 
taken,  and  to  train  lads,  who  are  at  present  drifting 
into  unremunerative  and  overcrowded  channels,  for 
employment  as  mining  assistants. 

In  answer  to  Mr.  Barrowman,  the  Chairman  explained 
that  both  European  and  Indian  students  attend  the 
courses  of  instruction  at  Sibpur  College. 

The  claims  of  Dhanbaid  as  an  alternative  site  for  the 
proposed  technical  institute  were  discussed,  but  it  was 
considered  that  the  large  railway  population  and  the  exis- 
tence of  the  boys'  college  at  Asansol  gave  that  centre  the 
prior  claim  to  consideration. 

Mr.  A.  S.  Thomson  moved  a  resolution  as  follows  :  — 
' '  That  the  mining  classes  attached  to  Sibpur  Engineering 
College  should  be  remodelled  to  meet  the  requirements  of 
the  industry,  and  transferred  to  Asansol." 

Mr.  R.  J.  Browne  seconded  the  resolution,  and  it  was 
carried  unanimously. 
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DISCUSSION   ON   MR.    McMURTRIE'S   PAPER   ON    "  UNDER- 
GROUND  METHODS    IN    INDIAN   MINING." 

Mr.  S.  McMurtrie  read  a  short  synopsis  of  his  paper 
on  "  Underground  Methods  in  Indian  Mining  "  and  a  dis- 
cussion ensued. 

The  Chairman  asked  for  an  explanation  of  the 
author's  proposal  to  drive  the  main  galleries  alternately 
to  prevent  their  getting  too  far  ahead. 

Mr.  Barrowman  thought  that  main  galleries  should 
be  driven  6  ft.  by  6  ft.  and  not  allowed  to  be  driven  too  far 
in  advance. 

Mr.  Bathgate  said  that  he  made  a  practice  of  driving 
all  main  galleries  6  ft.  by  6  ft.  which  permits  of  the  tubs 
being   trammed  therein.     This   size  will  be  increased  to 
8  ft.  by  6  ft.  as  the  labour  becomes  used  to  driving  a  large 
gallery. 

Mr.  Adamson  agreed  that  main  galleries  are  perfer- 
ably  driven  of  moderately  large  section.  He  would  like 
the  author  to  explain  how  the  panels  are  got  in  the  Bhaga 
system. 

Mr.  Simpson  referred  to  the  difficulty  of  keeping  the 
traffic  going  whilst  the  floor  coal  is  being  cut  on  the  main 
haulage  roads.  He  regretted  to  note  that  the  author's 
plates  show  no  provision  for  a  i(  panel  system  of  working." 
He  drew  attention  to  the  timbering  shown  in  Plate  y  and 
considered  that  sprags  should  be  employed  to  prevent  the 
intermediate  roof  coal  from  moving  horizontally  and 
swaying  out  the  vertical  props. 

Mr.  Whyte  asked  how  the  author  proposed  to  dispose 
of  the  floor  coal  cut  on  the  main  roads.  He  would  prefer 
to  have  only  half  the  number  of  tramming  levels.  At  his 
own    colliery   he   avoided  tramming  on  levels  by  driving 
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haulage  crosscuts  which  enabled  the  tubs  to  be  hauled 
from  close  to  the  faces. 

Mr.  Purdy  deprecated  the  expense  of  driving  footage 
galleries  for  every  tram  level.  It  was  equivalent  to  win- 
ning out  a  new  mine  every  two  pillars. 

Mr.  A.  S.  Thomson  thought  that  if  the  main  galleries 
were  kept  well  ahead  auxiliary  pumps  would  not  be  re- 
quired in  the  ordinary  galleries  nor  would  water  collect  in 
excavations  made  in  floor  coal  getting.  He  presumed  that 
the  rise  coal  which  the  author  proposed  to  leave  as  a 
reserve  would  only  be  in  reserve  for  a  short  time,  other- 
wise the  work  would  become  disorganized.  Referring  to 
the  preference  expressed  for  English-speaking  native  assis- 
tants underground  he  saw  no  advantage  in  the  ability  of 
a  native  assistant  to  speak  English.  It  was  probably 
much  the  better  plan  for  the  manager  to  acquire  a 
thorough  knowledge  of  the  vernacular. 

Mr.  Hutton  Williams  did  not  understand  why  any 
footage  was  paid  on  the  levels,  but  presumed  it  was 
because  there  was  difficulty  in  pressing  on  the  dips 
owing  to  water  trouble. 

Mr.  Barrowman  explained  a  method  of  driving  by 
which  he  kept  ordinary  galleries  dry. 

Mr.  Murray  drew  attention  to  the  danger  of  having 
men  working  on  main  haulage   dips  whilst  the  traffic  is 

going  on. 

Mr.  McMurtrie  replied  to  Mr.  Adams  that  if  a  main 
or  narrow  driving  were  making  unintermittent  progress 
it  would  be  far  greater  than  that  of  the  floor  and  side 
coal  cutting  and,  seeing  that  there  would  be  no  room  for 
a  brattico,  there  would  be  a  narrow  un ventilated  driving 
a  long  distance  ahead  of  the  c  c  area  ' '  which  would  be 
no   advantage  either  as  no  galleries  could  be  started  from 
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this  road,  only  6  ft.  by  6  ft.  If  the  progress  of  the 
mains  were  limited  by  regular  intermission,  but  these 
mains  were  kept  just  ahead  of  the  side  coal,  there  would 
remain  the  advantage  to  the  miners  of  a  free  cutting  side 
and  the  consequent  extra  progress  in  the  levels,  but  the 
narrow  unventilated  places  would  not  exist  and  the  driv- 
ing cost  per  week  would  be  less. 

In  reply  to  Mr.  Adamson,  the  author  of  the  paper 
had  hoped  Mr.  Hockly  would  have  been  present  to 
answer  some  of  the  queries  affecting  his  system  of  work- 
ing at  Bhaga.  In  his  absence  this  part  of  the  discussion 
were  better  deferred,  but  it  is  believed  that  according  to 
the  system  now  mentioned  provision  is  made  for  getting 
the  barriers  themselves,  and  indeed  it  would  not  otherwise 
be  a  very  perfect  method  of  working. 

In  reply  to  Mr.  Simpson.  The  floor  coal  would  be 
cut  on  the  inclines  in  lengths  of  about  140  feet,  the  middle 
of  which  would  correspond  with  the  level  where  it  would 
be  chiefly  sought  to  lower  the  floor,  At  this  point  the 
incline  floor  would  be  lowered  say  3  feet  and  gradually 
less  coal  would  be  removed  to  the  dip  and  rise  so  that  at 
distance  70  feet  each  way  the  cut  would  taper  to  nothing. 
There  is  no  necessity  to  interfere  with  the  traffic  of  the 
mine,  for  if  the  tram  line  were  removed  from  the  centre  to 
one  side  of  the  12  feet  wide  incline  the  floor  could  be 
lowered  on  the  other  side  and  thereafter  the  tram  line 
placed  on  this  lower  side.  The  completion  of  the  work  would 
be  easy  and  quick,  possibly  a  single  night  might  suffice  if 
the  work  were  hurried,  in  any  case  the  time  required  for 
cutting  this  second  side  would  not  exceed  that  afforded 
by  say  a  week-end  stoppage.  The  first  process,  car- 
ried on  during  the  shifts,  would  be  dangerous  without 
special  precautions,  but  the  whole  thing  has  in   fact  been 
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accomplished  successfully  and  the  special  precautions  were 
that  the  miners  started  in  pairs,  one  up  and  one  downhill 
from  the  openings  of  the  levels  in  which  they  were  instruc- 
ted to  shelter  when  the  trams  were  running  ;  they  were 
paid  not  much  extra  for  this  hindrance  and  some  one  was 
appointed  to  see  that  they  did  actually  get  clear  of  dan- 
ger. In  reply  to  Mr.  Whyte  the  floor  coal  was  by  easy 
arrangement  loaded  in  the  nearest  parting. 

In  further  reply  to  Mr.  Simpson,  on  the  question  of 
panel  system,  a.  panel  is  not  necessarily  bounded  by  fire 
ribs,  it  may  be  bounded  by  rows  of  unwrought  pillars  and 
the  method  depicted  does  not  preclude  this.  All  seams  are 
not  liable  to  spontaneous  combustion  and  it  is  not  assumed 
that  the  example  is  so  liable.  Moreover  just  as  dis- 
crimination is  customarily  made  between  seams  which  do 
and  do  not  yield  fire  damp,  so  might  it  be  made  between 
such  as  are  entirely  or  almost  unliable  to  spontaneous 
burning  and  others  such  as  the  Staffordshire  thick  coal, 
which  really  does  require  fire  ribs  and  a  system  extra- 
ordinary. 

As  to  the  timbering,  the  difference  between  a  prop 
and  a  strut  is  almost  that  between  a  sprag  and  a  cocker- 
meg.  In  the  case  shown  perhaps  a  strut  might  be 
better. 

In  reply  to  Mr.  Whyte' s  remarks  on  tram  levels  in 
excess,  there  is  no  reason  why  the  manager  might  not  at  his 
discretion  make  every  third  instead  of  every  second  a 
tram  level,  but  if  floor  coal  from  both  rise  and  dip  side 
were  loaded  on  one  level  it  would  involve  wet  areas  on 
the  dip  side,  not  conducive  to  economy  or  obtaining  of 
labour. 

Messrs.  Barrowman,  Bathgate  and  Adamson  seemed 
to  prefer  that  main  levels  should  be  opened  out  by  larger 
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drivings.  Six  feet  by  six  is  recommended  in  the  paper, 
but  the  idea  of  making  them  larger  still  is  much  to  be 
recommended,  and  if  the  levels  were  all  driven  full  size 
instead  of  small  with  subsequent  enlargement,  this  would 
be  an  advance  not  contemplated  by  the  author  who  was 
rather  pandering  to  native  local  custom.  In  reply  to  Mr. 
Purdy,  if  miners  could  be  obtained  so  good  that  the  same 
progress  would  exist  without  paying  footage  or  almost 
without  it,  so  much  the  better. 

In  reply  to  Mr.  A.  S.  Thomson,  it  is  well  if  the  levels 
be  kept  well  forward  for  the  sake  of  drainage,  in  fact  this 
is  recommended  in  the  paper  and  no  hand  pumps.  Hand 
pumps  are  merely  mooted  as  a  possible  necessity  for  very 
large  pillar-workings  if  the  miner  could  not  be  induced  to 
cut  uphill.  In  that  case  the  dip  collieries  would  be  so 
long  as  to  render  hand  bailing  very  arduous. 

The  suggested  reserve  of  floor  coal  would  only  be,  as 
Mr.  Thomson  advocates,  from  season  to  season,  not  for 
years. 

The  author  of  the  paper  fully  agrees  that  the  mana- 
ger should  acquire  a  thorough  knowledge  of  the  country 
language,  moreover  he  should  use  it ;  the  only  reason  why 
an  English-speaking  native  is  recommended  is  that  such  a 
man's  English  is  partial  evidence  of  his  intelligence,  more- 
over the  manager  would  be  able  to  converse  with  him 
without  letting  the  miners  know  what  would  be  passing 
— a  great  advantage  in  everyday  work.  It  has  since  the 
day  of  Mr.  Thomson's  remark,  suggested  itself  to  the 
author  that  the  overman  is  the  class  of  man  best  available 
for  technical  instruction,  but  much  more  available,  under 
present  day  circumstances,  if  he  can  understand  an  Eng- 
lish lecture  or  simple  text-book. 

In  reply  to  Mr.   Hutton-Williams,     footage  work  on 
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the  levels  might  certainly  be  much  avoided  by  keeping 
the  main  dip  ahead,  but  the  author  reckoned  on  the  latter 
being  appreciably  hindered  by  water — no  uncommon  cir- 
cumstance. 

In  reply  to  Mr.  Adamson's  query,  as  to  whether 
under  Mr.  Hockly's  system  the  ribs  or  barriers  are  even- 
tually won,  the  reply  is  in  the  affirmative,  but  while  a 
panel  is  being  exhausted  the  ribs  of  adjacent  panels  would 
remain  untouched,  moreover  the  outside  ribs  of  a  group 
of  panels  would  remain  intact  while  the  intermediate  ribs 
were  being  exhausted.  There  is  no  particular  difficulty 
in  working  these  ribs  under  any  circumstances,  because 
the  fall  within  the  panel  on  each  side  has  relieved  the 
weight. 

The  last  plate  of  the  series  accompanying  this  paper 
might  lead  some  to  think  that  the  miners  cut  the  pillars 
with  their  backs  towards  the  goaf,  but  it  will  be  seen  from 
the  text  that  this  is  not  so. 

Mr.  Ashton  Hockly  wrote  submitting  a  number  of 
sketches  illustrating  the  method  of  taking  out  the  ribs  in 
his  system  of  panel  working  : — 

Figure  I  shows  the  rib  with  a  gallery  driven  right  along , 
taking  the  width  of  the  rib  at  50  feet. 

Figure  II  gives  the  front  view  of  the  rib,  showing  drives 
along  the  rock  floor  and  rock  roof.  These  galleries  in  a 
24-foot  seam  should  be  driven  forward  at  a  height  and 
width  of  8  feet  and  widened  out  on  their  return  home. 

Figure  III  shows  the  section  of  the  panel  with  drives 
across  the  rib  connecting  one  panel  with  the  other  for  the 
convenience  of  ventilation,  tramming,  etc.  The  drives 
should  be  at  least  100  feet  apart  to  give  strength  and  dur- 
ability with  safety  to  the  rib  when  the  pillars  are  worked 
inside  the  panels  and  a  fall  of  main  roof  starts. 


"7 


keUhes  illustrating  Mr.  Ashton  Hockly's  contnbution  to  the  discussion  on  Mr.  McMurtrie' s 
paper  on  "  Underground  Methods  in  Indian  Mining.'" 


Fig.  I. — Plan. 
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Fig.  II. — Cross  section. 
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Fig.  III. — Longitudinal  section. 


Fig.  IV. — Longitudinal  section  on  line  AB  in  plan. 
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Fig.  V. 
Correction  of  illustration  on  PI.  7,  Vol.  VI,  Trans. 
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Figure  IV  shows  the  interior  working  of  the  rib.  The 
up-drive  at  the  entrance  of  the  rib  is  meant  for  the  working 
of  the  upper  section  of  the  rib. 

The  process  would  be,  to  drive  in,  upper  and  lower 
levels,  to  the  end  o'  the  rib,  then  connect  up  A  and  B  by 
dropping  twin  floor  C  and  work  back  the  full  height  of  the 
seam  and  full  width  or  breadth  of  the  rib,  if  found  safe.  If 
the  place  becomes  too  treacherous  then  a  portion  of  the  rib 
might  be  left  in  and  a  new  connection  be  made,  the  same 
as  shown  in  A,  B,  C,  and  from  there  work  back  home 
again  and  keep  on  thus  working  till  the  rib  is  exhausted. 
Should  the  rib  be  more  than  50  feet  in  width,  parallel 
drives  of  small  dimensions  should  be  put  in  and  widened 
out  by  the  same  process  on  the  return  home. 

It  might  be  imagined  that  the  falls  in  the  panel  on 
the  sides  of  the  rib  would  greatly  affect  the  rib  ;  but  when 
one  considers  all  points,  it  is  clear  that  the  main  fall 
having  taken  place  within  the  panels,  the  weight  over  the 
rib  has  been  released  and  any  movement  in  the  overbur- 
den will  naturally  relieve  itself  by  running  into  the  panels. 

The  object  of  the  panel  system  with  the  twin  driving 
is  to  safeguard  against  sudden  outbursts  of  water  or  fire 
and  to  give  a  clear  passage  to  ventilation,  besides  to  admit 
of  a  single  mine  working  its  pillars  and  galleries  at  one 
time,  in  different  areas,  without  causing  alarm  to  the 
labour  and  interference  by  heavy  falls  and  airblasts.  He 
had  found  from  experience  that  pillars  can  be  worked 
in  panels  by  the  help  of  ribs  and  an  entire  control  kept  over 
traffic,  safety  and  ventilation.  On  one  occasion,  he  was 
drawing  pillars,  when  an  immense  fall  took  place.  The  men 
on  the  opposite  side  of  the  rib  did  not  even  know  that  this 
fall  had  taken  place  until  taken  round  and  showed 
the  day's    work.     Beyond    all   these,    the    rib  and  panel 
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system  assist  to  so  fracture  big  falls  that  a  great  assis- 
tance is  gained  in  the  cobbling  up  of  the  area  being  worked 
out. 

As  regards  Mr.  McMurtrie's  plate  10,  the  top  section  of 
the  pillar  with  the  short  timbers  is  correct,  but  the  lower 
portion  is  incorrect.  As  shown  in  sketch  (fig.  v)  a  cog 
should  be  left  at  A,  the  miner  working  from  the  point 
B,  i.e.  from  inside  to  outside  as  mentioned  by  Mr. 
McMurtriein  his  paper  on  page  288  (Transactions,  Vol.  VI). 
The  miners  remove  the  coal  from  the  nob  with  their  faces 
turned  towards  the  goaf.  This  is  different  from  his  sketch, 
where  the  miner  has  his  back  towards  the  goaf  or  the 
fence.  The  fence  there  is  meant  to  keep  the  labour  from 
wandering  into  the  portion  of  the  goaf  where  the  coal  has 
been  worked  to  the  full  height. 

Mr.  R.  J.  Browne  moved  and  Mr.  Barrowman 
seconded  a  hearty  vote  of  thanks  to  Mr.  McMurtrie  for  his 
interesting  paper.  The  members  expressed  unanimous 
approval. 

The  meeting  then  terminated. 
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Giridih   Excursion. 

Monday,   the  26th   February,    1912. 

On  the  kind  invitation  of  Sir  William  Dring,  the 
Agent  of  the  East  Indian  Railway,  on  behalf  of  the  Direc- 
tors, an  excursion  was  arranged  on  the  26th  February, 
1912,  to  visit  their  collieries  at  Giridih.  Members  from 
Calcutta  and  from  the  Jharia  and  Raniganj  coalfields 
journeyed  to  Giridih  by  special  trains,  arriving  there  on 
Monday  morning.  At  7-30  a.m.  the  members,  guided  by 
Mr.  Ward,  Superintendent  of  the  E.I.R.  collieries  and  his 
staff   of  officers,   proceeded   to  visit  the  mine. 

The  excursion  was  made  in  two  groups,  one  inspect- 
ing the  bye-product  coke-ovens,  power  house  and  No.  2 
Central  Pit  screening  plant,  and  the  underground  haulage 
installation  and  method  of  working  thick  coal ;  and  the 
other,  bye-product  coke-ovens,  power  house,  workshops, 
industrial  school  and  No.  1  Jubilee  Pit. 
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DESCRIPTION. 
Bye-product  Coke-ovens. 

The  plant  cost  6 J  lakhs,  and  can  carbonize  50,000 
tons  of  coal  a  year,  the  tar,  ammonia  and  gas  being  re- 
covered. 

There  are  30  units,  or  coking  chambers,  of  the  Simon- 
Carves  type.  Each  unit  is  about  33  feet  in  length  by  8 
feet  in  height  by  an  average  of  a  little  over  18  inches  in 
width.  These  units  are  filled  from  the  top,  or  by  passing 
into  them  a  cake  of  slack,  which  has  been  prepared  by 
stamping  in  an  apparatus  called  the  compressor  (described 
later  on) ,  when  the  unit  is  closed  at  each  end  and  carefully 
luted,  so  that  it  becomes  a  close  retort,  the  products  of 
distillation  being  collected  and  passed  on  to  the  recovery 
apparatus.  The  heat  for  distillation  is  obtained  by  burn- 
ing a  proportion  of  the  gas  given  off  after  the  tar  and  am- 
monia have  been  recovered.  The  combustion  of  the  gas 
returned  is  effected  in  the  walls  between  each  unit,  air, 
heated  in  the  regenerators  under  the  ovens,  being  drawn 
in  by  the  chimney  to  effect  this. 

The  compressor  is  a  complicated  piece  of  machinery 
actuated  by  electricity.  It  is  mounted  on  rails  so  that  it 
can  be  traversed  the  full  length  of  the  battery  and  can  be 
brought  into  correct  apposition  with  any  unit.  It  con- 
tains a  chamber,  in  which  the  cake  is  stamped.  The  latter 
is  of  the  same  size  as  one  of  the  retorts.  The  bottom,  or 
sole,  of  this  chamber,  with  the  cake  standing  on  it,  can  be 
traversed  by  power  into  a  retort  and  then  pulled  out  from 
underneath  the  coke  leaving  it  behind. 

Alongside  the  compressor,  and  carried  on  the  same 
wheels,  is  another  important  adjunct — the  ram.  This 
instrument  can  also  be  traversed  into  a  retort,  and  it  is  by 
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this  means  that  the  coke  when  ready  is  pushed  on  to  the 
bench.  These  operations  will  be  shown  to  visitors,  and  it 
is  not  necessary  here  to  describe  them  more  minutely. 

The  products  of  distillation  are  first  parsed  through 
condensers — serpentines  of  W.I.  pipes  over  which  water 
is  being  constantly  sprayed.  All  but  small  traces  of  tar 
are  recovered  in  these  condensers.  The  tar  passes  auto- 
matically through  the  various  seals  and  gravitates  to  a  low 
level  tank,  together  with  a  quantity  of  ammoniacal  liquor. 
From  this  low  level  (deposit)  tank  the  tar  and  ammoniacal 
liquor  are  pumped  into  a  vessel  called  a  decantation  tank. 
Here,  by  difference  of  specific  gravity  the  tar  and  liquor 
are  separated  and  pass  into  different  vessels.  The  tar  is 
continuously  heated  for  days  to  drive  out  water  and  is 
then  pumped  to  high  level  tanks  ready  for  despatch. 

The  gas,  greatly  reduced  in  volume,  is  then  drawn 
onwards  by  steam-driven  displacement  apparatus  called 
exhausters.  There  are  three  of  these.  The  exhausters  play 
a  very  important  part,  making  it  possible  exactly  to  main- 
tain the  right  pressure  on  the  ovens,  and  to  pass  the  gas 
forward  at  the  required  pressure  notwithstanding  that  the 
quantity  of  gas  being  given  off  varies  very  greatly. 

The  gas  is  pushed  on  by  the  exhausters  through 
Mallet's  tar  extractors,  which  remove  almost  all  the  trace^ 
of  tar  remaining  in  the  gas,  and  then  through  scrubbers 
where  the  major  part  of  the  ammonia  is  recovered  by 
washing  the  gas  with  water  at  the  lowest  temperature 
available.  The  gas  then  passes  through  acid  washers,  and 
automatically  to  the  gas  holder,  or  back  to  the  batten?-  to 
be  consumed  in  the  walls. 

The  ammonia  has,  it  will  be  gathered,  been  absorbed 
in  water  making  ammoniacal  liquor.  This  is  pumped  to  a 
storage  tank  from  which  it  can  gravitate  to  the  sulphate 
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of  ammonia  house.  Here  apparatus  is  installed  by  which 
the  ammonia  is  freed  and  then  converted  into  a  fixed  salt 
— sulphate  of  ammonia. 

Power  House. 

The  spare  gas  from  the  coke-ovens  is  led  to  a  gas- 
ometer of  50,000  cubic  feet  capacity,  having  first  passed 
through  a  tar-cleaning  plant  which  removes  the  last  traces 
of  tar.  It  is  then  used  in  gas  engines  to  generate 
electricity. 

A  ll National"  gas  engine  has  been  running  about 
three  years  driving  a  65  K.W.D.C.  motor.  This  supplies 
power  for  the  coke-ovens,  workshops,  and  lights  and  fans 
in  four  bungalows  and  the  Colliery  Superintendent's  office. 

There  are  two  150  K.W.  Mather  and  Piatt  Korting 
Gas  Engines  working  at  163  revolutions  per  minute  and 
driving  50  cycle  triphase  alternators,  the  rotor  being  fixed 
on  the  crank  shaft.  The  current  generated  has  a  voltage  of 
2,300.  This  high  tension  current  is  transformed  down  to 
220  volts  at  the  central  pit,  partly  on  the  bank,  and  mainly 
at  a  substation  underground. 

There  is  also  a  motor  generator  set  as  a  standbye  to 
the  65  K.W.D.C.  set.  This  can  be  actuated  by  the 
triphase  current  to  generate  direct  current,  or  vice  versa. 

Workshops. 

The  machinery  is  actuated  by  electric  power  received 
from  the  coke  plant.     The  shops  comprise  : — 

Machine  shop  in  which  are  installed  lathes,  drilling, 
planing,  shaping  and  screwing  machines,  crosscut 
saw  and  compressor  for  operating  the  pneumatic 
tools  in  use  in  the  yard  and  blacksmith's  shop, 
emery-grinding  machines,  etc. 
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Blacksmith's  shop  with  Massy  hammer. 
Iron  foundry  with  two  cupolas,  hoist,  etc. 
Carpenter's  shop  with  circular  saw. 
Fitting  shop. 
Store  godown,  offices,  etc. 

2  Central  Pit  Screening  Plant. 

This  plant  has  a  capacity  of  1,000  tons  in  eight  hours. 

The  full  tubs  run  from  the  cage  through  a  revolving 
"run-through"  tippler  and  the  coal  falls  on  to  a  50ft. 
Koch's  belt.  The  empty  tubs  run  up  a  back  shunt  and 
back  to  a  creeper  by  which  they  are  elevated  so  as  to  run 
back  to  the  cage. 

The  coal  falls  from  the  Koch's  belt  on  to  a  double- 
decked  jigger.  The  top  deck  has  3"  diameter  and  the 
bottom  deck  x"  diameterholes.  These  separate  the  coal  into 
large  rubble  and  slack.  The  large  coal  falls  on  to  an  18  ft. 
Koch's  belt  and  is  lowered  into  the  wagons  by  a  loading 
ladder  to  prevent  breakage.  The  rubble  can  either  be 
loaded  into  a  separate  wagon,  or  put  back  again  into  the 
steam. 

The  slack  falls  on  to  a  cross  jigger  which  has  plates 
with  \"  holes  and  is  separated  into  smithy  and  dust. 
These  are  taken  up  by  scraper  conveyors  and  fall  into 
bunkers  from  which  the  wagons  are  loaded. 

The  Screening  Plant  is  driven  by  a  35  H.P.  motor. 

1  Central  Pit  Endless  Rope  Haulage. 

This  haulage  gear  was  made  in  the  colliery  workshops. 
It  is  worked  by  a  30  H.P.  motor.  The  rope  runs  at  a 
speed  of  two  miles  per  hour. 

The  tubs  are  hauled  3,500  ft.  along  a  level  road,  and 
are  run  in  sefos  of  15  to  20  which  are  attached  to  the  rope 
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by  means  of  a  trolly  carrying  a  grip,  of  scissors  type, 
worked  by  a  screw.  Five  such  trolleys  are  in  use.  Separate 
roads  for  empty  and  full  tubs  are  provided  right  through. 
A  man  rides  on  each  trolly  to  operate  it. 

Pump  House. 

There  are  three  pumps  at  present  underground,  each 
capable  of  pumping  12,000  gallons  per  hour  against  a  head 
of  500  ft. 

Two  of  the  pumps  are  turbine  type  running  at  1 ,450 
revolutions  per  minute.  The  third  is  a  three-throw  plunger 
pump  worked  by  a  belt  from  a  42  H.P.  motor. 

Main  Dip  Endless  Rope  Haulage. 

This  haulage  is  by  Messrs.  Scott  and  Mountain  and  is 
driven  by  a  40  H.P.  motor  through  cotton  ropes.  The 
speed  of  the  haulage  rope  is  two  miles  per  hour. 

There  are  three  separate  drums  on  the  haulage-gear 
only,  one  of  which  has  as  yet  been  rigged  up.  This  hauls  up 
the  main  dip  1 ,000  ft.  in  length  (a  gradient  against  the 
load  of  1  in  12).  This  rope  will  ultimately  be  extended 
another  1,000  ft.  The  two  other  drums  will  eventually 
work  the  ropes  along  the  N  and  S  levels  respectively. 
Each  drum  has  a  separate  clutch  and  can  be  thrown  in  or 
out  of  gear  without  stopping  the  motor.  The  tubs  are 
attached  (two  together)  to  the  rope  by  Craddock's  clips. 

1  Jubilee  Pit. 

Boilers. — Two  Lancashire  30  feet  x  7  feet  x  120  lbs. 

Winding  Engine— Pair  24  inches  x  4^  feet  x  15  feet 
drum. 

For  sinking  purposes  a  temporary  drum  10  feet  in 
diameter  has  been  provided.     These  engines  will  be  princi- 
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pally  engaged  in  dealing  with  the  water,  handling  a  tank 
holding  2\  tons. 

A  second  engine  for  sinking  is  provided — a  pair  of  12 
inches  x  2  feet  x  6  feet  drum. 

The  pit  top  is  fitted  with  doors  arranged  so  as  to 
admit  of  the  use  of  guide  ropes.  In  this  way  both  engines 
can  be  run  at  full  speed  at  the  same  time  over  the 
sinkers. 

The  guide  ropes  pass  under  pullies  in  a  heavy  frame 
which  can  be  lowered  out  on  them.  This  frame  is  fastened 
to  buntons  and  is  moved  down  every  30  feet  or  40  feet. 
The  guide  ropes  are  manipulated  by  steam  winches  and 
are  strained  up  after  being  clamped  by  filling  with  water 
an  iron  tank  suspended  on  them.  When  the  sinking  frame 
has  to  be  lowered  this  tank  can  be  emptied  and  the  tank 
floated  relieving  the  guides  of  all  strain.  All  load  can  be 
taken  off  the  guides,  or  put  on,  in  a  few  minutes,  through 
the  agency  of  a  special  pump  (which  is  in  use  for  general 
water-supply  purposes). 

The  Ventilating  Fan,— A  Walker's  (( Indestruc- 
tible "  fan,  24  feet  in  diameter  and  8  feet  in  width.  It  is 
fitted  with  Walker's  anti -vibration  shutter  and  has  an  inlet 
10  feet  in  diameter  on  each  side,  the  discharge  being 
through  an  expanding  chimney. 

The  fan  is  actuated  by  a  pair  of  compound  condensing 
engines,  the  cylinders  having  the  following  dimensions  : — ■ 

High  pressure — 20  inches  diameter. 
Low         „  36 

both  with  a  stroke  of  4  feet. 

To  provide  for  accidents,  besides  the  compound  con- 
densing combination,  the  fan  can  be  actuated  by  either 
cylinder  singly — high  pressure  steam  being  admitted  to  the 
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low  pressure  cylinder  for  this  purpose— exhausting  direct 
to  the  atmosphere  or  condensing. 

The  full  combination  is  designed  to  produce  400,000 
cubic  feet  of  air  against  3   inches    water  gauge   190  H.P. 

The  fan  is  driven  by  7  cotton  ropes  (there  is  room  for 
4  more),  if  inches  diameter,  the  driving  and  driven  wheels 
being  respectively  18  feet  and  9  feet  in  diameter. 

A  similar  unit  is  working  at  No.  1  Pathrodih  ventila- 
ting the  Serampur  colliery. 

At  noon,  the  members  were  entertained  at  luncheon 

After  lunch,  the  usual  loyal  toasts  having  been  pro- 
posed by  Sir  William  Dring  and  duly  honoured,  H.H.  the 
Lieutenant-Governor  proposed  the  health  of  the  East 
Indian  Railway  in  a  short  appropriate  speech,  also  thank- 
ing Mr.  Ward  for  the  kind  way  in  which  he  conducted  the 
party  round  the  mines. 

Sir  William  Dring  replied  on  behalf  of  the  East  Indian 
Railway.  Mr.  Ward  then  proposed  the  health  of  the 
visitors  coupling  with  it  the  names  of  the  Hon'ble  Mr. 
Clark  and  Mr.  Adams. 

Mr.  Clark  replied  as  follows  :  — 

I  greatly  appreciate,  Sir.  the  honour  which  you  have  done  me  in 
inviting  me  to  be  present  here  to-day  and  to  reply  to  this  toast  on 
behalf  of  my  fellow  guests.  There  is  a  peculiar  appropriateness  in  a 
visit  from  the  Mining  and  Geological  Institute  to  the  East  Indian  Rail- 
way ;  in  hospitality  extended  by  steam  to  coal.  Railways  and  coal- 
mining go  hand  in  hand.  This  network  of  railways  which  now  encom- 
passes India,  which  by  facilitating  communications  has  done  so  much 
to  promote  her  progress  in  industry  and  wealth  and  civilization,  could 
never  have  come  into  being  without  coal,  and  could  never  have  reached 
its  present  huge  development  without  the  labours  of  the  pioneers  who 
opened  up  the  coal-fields  of  India.  While  the  majority  of  railways  de- 
pend directly  on  the  labours  of  the  colliery  owners,  our  entertainers  here 
to-day  occupy  a  peculiarly  fortunate  position  ;  they  may  fairly  claim  the 
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pride  of  place  among  Indian  Railways— or  at  least  to  be  primus  inter  pares 
— and  as  we  have  seen  this  morning,  they  have  a  special  link  with  the 
Institute  as  owners  of  coal  mines  and  practical  workers  of  coal.  When 
our  versatile  host  drops  the  lever  of  the  locomotive,  it  is  to  grasp  the  pick 
of  the  miner  ;  and  we,  who  have  travelled  on  his  railway  and  visited  his 
coal  mines,  can  testify  to  the  skill  with  which  he  performs  either  func- 
tion. But  if  coal  does  much  for  railways,  railways  are  no  less  indispen- 
sable to  the  coal  industry.  Unless  you  are  sure  of  efficient  and  eco- 
nomical transport,  it  is  not  worth  your  while  to  raise  your  coal  to  the 
pit  head.  It  is  not  too  much  to  say  that  the  prosperity  of  the  Indian 
coal  trade  dates  from  the  construction  of  the  East  Indian  Railway  in 
1854.  On  Indian  railways  coal  enjoys  lower  rates  than  any  other  com- 
modity, rates  which  have  enabled  you  to  work  economically  and  to 
market  your  produce  cheaply,  and  have  helped  the  coal-fields  of  Bengal 
to  spread  from  Giridih  and  Raneeganj  through  Jherria  out  towards  the 
borders  of  the  Province.  Gentlemen,  this  is  something  of  a  special 
occasion  in  the  history  of  the  Institute.  We  have,  represented  here 
to-day,  the  two  great,  mutually  inter-dependent  forces  which  have  done 
so  much  for  the  development  of  this  country,  and  to  make  the  picture 
complete,  I,  if  I  may  mention  myself  in  such  high  company,  have  also 
the  honour  to  be  present  in  my  humbler  capacity  as  the  transient 
Governmental  phantom  whose  duty  it  is  to  control  and  regulate  you  both. 
The  past  year  has  been  one  of  remarkable  achievement  for  the 
Railways.  Good  trade  all  over  India  and  the  Durbar  traffic  have 
combined  to  produce  exceptional  receipts,  in  which  practically  all 
the  lines  have  borne  their  share.  Coal- mining  similarly  has  not  been 
behindhand.  I  see  that  your  production  last  year  exceeds  that  of  the 
year  before  by  nearly  400,000  tons,  and  though  the  imports  for  the 
same  period  have  slightly  gone  up  and  the  exports  slightly  fallen  off, 
this  is  amply  accounted  for  by  the  increased  railway  requirements  and 
the  demand  due  to  good  trade  in  general.  Few  industries,  indeed,  have 
advanced  so  rapidly  as  the  coal-mining  industry  of  India.  Twenty 
years  ago,  the  total  production  of  coal  was  only  two  million  tons  ;  in 
1910  it  exceeded  12  millions.  During  the  same  period  imports  of  coal 
have  decreased  by  more  than  half  and  exports  increased  from  practi- 
cally nothing  to  close  on  a  million  tons.  These  figures  are  most  en- 
couraging, but  in  the  few  words  I  have  to  say  to  you  to-day,  I  feel  I 
cannot  pass  by  another  class  of  statistics  where  an  increase  has  also 
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been  shown,  an  increase  which  no  one  can  view  without  regret  and 
which  is  beginning  to  take  on  a  very  serious  aspect — I  mean  the 
figures  in  regard  to  accidents.  It  cannot  be  denied  that  the  number  of 
fatal  accidents  in  Indian  Mines  gives  cause  for  great  disquietude.  In 
1908  there  were  135  fatal  accidents  and  194  lives  lost ;  in  1909  there 
were  126  fatal  accidents  and  152  lives  lost ;  in  1910,  the  number  of 
fatal  accidents  went  down  to  117,  but  the  lives  lost  increased  to  186,  or 
nearly  to  the  same  level  as  in  1908.  In  1911  there  were  139  fatal 
accidents,  the  largest  number  for  the  four  years  under  review,  and  176 
deaths.  I  have  not  yet  seen  the  detailed  figures  for  1911,  but  in  1910, 
out  of  the  total  number  of  deaths,  160  were  accounted  for  by  coal 
mines,  71  per  cent  being  in  the  Bengal  coal-fields.  The  death-rate  per 
thousand  labourers  employed,  taking  coal  mines  only,  was  1*52  in  19 10 
as  against  the  average  for  the  three  preceding  years  of  1*12.  These 
numbers  may  seem  small ;  a  rate  of  i£  per  thousand  may  appear  almost 
insignificant ;  but  I  do  not  think  we  can  treat  an  increase  in  that  rate 
of  35  per  cent  in  so  short  a  time  as  anything  but  serious  and  even 
alarming.  A  most  sinister  feature  in  regard  to  these  accidents  is  that 
so  many  of  them,  it  would  appear,  were  preventable  and  should  have 
been  prevented.  The  last  report  on  the  working  of  the  Indian  Mines 
Act  (that  for  1910)  prepared  by  the  Chief  Inspector  of  Mines,  who  is 
now  the  President  of  your  Institute,  cannot  but  give  cause  for  very 
serious  reflection.  It  is  impossible  to  read  the  accounts  of  the  different 
accidents  without  realizing  how  large  a  proportion  of  them  were  due  to 
want  of  proper  supervision.  Accidents  must  sometimes  happen  what- 
ever care  may  be  taken ;  but  one  should  not  have  to  read  such  a  record 
as  appears  in  some  of  these  reports.  In  one  we  are  told  that  the 
fatalities  could  have  been  prevented  if  prudence  and  caution  had  been 
exercised ;  in  another  that  an  explosion  would  not  have  occurred  if 
proper  inspection  had  been  made  with  safety  lamps  ;  in  more  than  one 
that  when  the  accidents  took  place,  no  single  official  of  the  Company 
was  underground.  Worst  of  all,  in  yet  another  of  these  reports,  I  find 
this  sentence,  "This  wholesale  sacrifice  of  human  life  arose  out  of  a 
desire  to  get  15  tons  of  coal  quickly  regardless  of  the  obvious  danger 
incurred."  Such  things  as  these  must  bring  discredit  on  the  mining 
industry,  and  their  continuance,  if  they  were  to  continue,  would  throw 
a  heavy  responsibility  on  Government.  The  situation  is  the  more  dis- 
turbing  now,  when,    as    Mr.  Adams   pointed  out  in   his  Presidential 
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address,  deeper  working  is  likely  to  be  necessary  in  Indian  coal  mines  ; 
and  deeper  working,  I  take  it,  must  always  be  accompanied  by  a  larger 
measure  of  risk.  It  may  be  asked  why,  if  Government  take  so  serious 
a  view  of  these  accidents,  they  do  not  at  once  make  the  provisions  of 
the  Mines  Act  more  severe,  or  its  administration  more  stringent.  My 
reply  to  that  is  that,  whether  or  no  action  by  Government  may  prove 
necessary  in  the  future — and  I  hope  it  will  not — it  would  be  far  better 
if  improvement  could  come  from  within  and  not  under  compulsion ; 
that  I  am  sure  that  owners  of  mines  regard  this  increase  in  accidents 
with  as  much  regret  and  anxiety  as  Government  ;  and  I  look  forward 
with  confidence  to  obtaining  their  co-operation  towards  securing  a  more 
healthy  state  of  things.  I  specially  lay  stress  upon  this  matter  to-day 
because  it  seems  to  me  one  peculiarly  suited  for  examination  by  the 
Mining  Institute.  You  have  the  honour  of  Indian  mining  at  heart ; 
you  represent  the  scientific  knowledge  of  mining  in  this  country  ;  and 
if  the  Institute  takes  the  matter  up,  I  am  confident  that  the  number  of 
these  accidents  will  rapidly  decline. 

Now,  Gentlemen,  there  is  only  one  more  matter  to  which  I  wish 
to  refer,  and  that  in  a  very  few  words.  I  have  already  told  you  how 
greatly  I  appreciate  the  honour  you  have  done  me,  Sir,  in  asking  me 
here  to-day,  but  there  is  a  further  reason  why  I  particularly  value  it  at 
this  juncture.  This  is  the  last  cold  weather  which  the  Government  of 
India  will  spend  in  Calcutta,  the  headquarters,  on  its  purely  business 
side,  of  the  mining  industry  in  India.  I  venture  to  interpret  your  invi- 
tation to  me  to-day  as  a  sign  that  you  at  any  rate  do  not  consider,  as 
some  people  have  suggested,  that  the  impending  change  of  Capital  will 
be  fatal  to  the  excellent  relations  which  have  hitherto  existed  between 
Government  and  the  commercial  community,  and  that  you  do  not 
accept  the  fancy  picture  which  has  been  drawn  of  the  Member  for  Com- 
merce and  Industry  isolated  for  ever  from  all  contact  with  the  indus- 
trial world.  Nothing,  indeed,  could  be  farther  from  the  truth  or  farther 
from  the  intentions  of  Government ;  nothing  could  be  farther  from  my 
own  views,  for  I  have  always  held  most  strongly  that  in  commercial 
matters  Government  can  only  proceed  safely  and  successfully  by  full 
and  free  consultation  with  the  interests  affected.  It  is  hardly  necessary 
to  remind  you  that  there  is  an  institution  called  the  East  Indian 
Railway,  though  really  to  judge  from  some  of  the  statements  which 
have  been  made,  one  might  have  thought  that  we  were  still  living  in  the 
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India  of  the  days  before  the  Mutiny  when  it  would  have  been  an  affair 
of  many  days  to  journey  from  Delhi  to  Calcutta.  Thanks  to  the 
excellent  train  service  which  our  host  provides,  visits  to  Calcutta  will. 
I  hope,  be  a  matter  of  no  great  difficulty.  Then  there  is  another  point 
which  cannot  fairly  be  left  out  of  consideration.  It  is  very  pleasant, 
no  doubt,  and  makes  matters  very  easy  for  the  Member  for  Commerce 
and  Industry  to  spend  the  whole  of  the  cold  weather  in  Calcutta  ;  to 
meet  the  leaders  of  Calcutta  Commerce  in  the  many  social  entertain- 
ments that  their  hospitable  city  offers,  and  to  spread  business  discus- 
sions over  a  period  of  several  months  ;  but  it  must  be  remembered 
that  this  has  been  done  in  the  past  at  the  expense  of  contact  with  the 
rest  of  India.  India  is  an  enormous  country,  in  which  all  interests  are 
not  necessarily  identical,  and  the  feeling  has  grown  up  elsewhere,  not 
unnaturally,  that  Calcutta  in  commercial  matters  has  in  a  special  degree 
the  ear  of  Government.  That  in  itself  is  not  a  satisfactory  state  of 
things.  I  should  regard  it  as  an  immense  misfortune  if  my  Depart- 
ment lost  touch  with  a  city  of  such  great  commercial  importance  ;  but 
at  the  same  time  it  would  be  idle  to  deny  that  it  is  now  not  in  touch  to 
the  extent  it  should  be  with  other  industrial  centres.  What  we  have 
to  aim  at  is  that  the  one  thing  should  be  done  and  the  other  not  left 
undone.  It  is  neither  just  nor  true  to  say — as  has  been  said  in  some 
quarters — that  in  order  to  remedy  the  existing  inequality,  Government 
is  going  to  withdraw  itself  from  commercial  influences  altogether. 
With  the  seat  of  Government  as  it  will  be  during  the  cold  weather,  in 
a  central  position  between  industrial  India  of  the  East  and  of  the 
West ;  with  more  touring  than  heretofore  (and  I  have  H.E.  The 
Viceroy's  authority  to  say  that  he  hopes  to  be  able  to  sanction  the 
Member  for  Commerce  and  Industry  touring  more  than  has  been  the 
custom  in  the  past)  ;  with  a  little  extra  trouble  and  some  goodwill  on 
both  sides,  I  am  confident  that  the  new  arrangements.,  so  far  from 
hampering  the  relations  of  Government  with  the  business  community, 
will,  without  neglecting  the  claims  of  Calcutta,  enable  us  to  be  in 
closer  touch  with  the  commercial  interests  of  India  as  a  whole. 

I  have  to  thank  you,  Gentlemen,  for  the  kind  way  in  which  you 
have  listened  to  me,  and  I  have  to  thank  you  again,  Sir,  on  behalf  of 
us  all  for  your  hospitality  and  for  all  the  interesting  things  you  have 
shown  us. 

Mr.  Adams  also  replied. 
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Branch  Meetings. 

At  meetings  of  the  Raniganj  and  Jharia  Branches  of 
the  Institute  held  on  the  former  coalfield  on  February  12th, 
March  18th,  and  July  8th,  and  on  the  latter  field  on  March 
nth,  April  nth,  and  July  4th,  the  following  remarks  were 
contributed  to  the  discussion  of  papers  read  at  previous 
ordinary  meetings  of  the  Institute. 

DISCUSSION    ON   MR.  McMURTRIE'S    PAPER    ON 

"UNDERGROUND   METHODS   IN   INDIAN 

MINING." 

[Before  the  Raniganj  Branch). 

F.  Owen  .-—With  regard  to  Mr.  McMurtrie's  paper,  I 
believe  it  has  not,  so  far,  been  much  discussed  in  this  dis- 
trict. Although  we  have  a  small  attendance  of  mem- 
bers here  to-day,  I  feel  sure  some  of  us  here  must 
have  something  valuable  to  contribute  to  the  discussion. 
Personally,  I  consider  Mr.  McMurtrie's  paper  of  great 
interest,  and  that  it  contains  many  valuable  points,  parti- 
cularly in  relation  to  the  system  of  cutting  up  floor  coal  in 
order  that  a  large  percentage  of  all-round  coal  is  obtained 
with  a  maximum  number  of  working  places  for  the  accom- 
modation of  labour;  this  strikes  me  as  being  the  principal 
feature  of  the  paper. 

In  regard  to  the  driving  of  dip  galleries,  I  find  that 
this  is  greatly  controlled  by  the  methods  of  dealing  with 
the  water  at  the  face,  be  it  much  or  little.  Excellent  pro- 
gress can  be  obtained  in  driving  dip  main  galleries  if  there 
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be  an  efficient  means  of  dealing  with  the  water  With 
the  main  dips  well  advanced,  all  adjacent  ordinary  dip 
working  galleries  are  generally  well  drained  and  require  no 
bailing. 

C.  H.  McCale: — As  Mr.  McMurtrie  states  that  coalmin- 
ing in  Britain  may  be  calculated  from  the  end  of  the  12th 
century,  I  take  the  liberty  to  mention  that  coal  is  alleged 
to  have  been  burnt  in  Cardiff  Castle,  South  Wales,  by 
Robert  Fitzhamon  in  the  nth  century. 

I  have  met  with  miners  who  would  not  work  in  dip 
galleries  and  others  who  would  not  work  in  rise  galleries, 
the  dip  galleries  being  perfectly  dry  and  not  far  from  the 
tram  line. 

Might  I  ask  Mr.  McMurtrie  why  he  recommends  a 
difference  of  2  feet  in  width  of  main  dip  and  the  tram 
line  levels,  and  other  immediate  levels  and  dip  galleries. 
The  width  10  feet  is  ample  to  permit  a  double  tram  line 
being  laid  and  conveniently  worked. 

The  narrow  and  sloping  paths  made  by  the  miners  are 
very  awkward  and  dangerous,  and  1  would  suggest  that 
planks  12  inches  wide,  although  reducing  a  slight  waste, 
would  not  eliminate  the  danger.  Why  not  use  dust  made 
in  the  gallery  for  making  the  sloping  path.  This  is  done 
in  some  collieries  to  good  effect,  and  when  the  gallery  is 
finished,  this  dust  is  cleared  and  taken  to  bank.  The  dust 
would  make  a  safe  path  and  save  the  cost  of  planks. 

In  the  interests  of  safety  I  agree  with  Mr.  McMurtrie 
that  no  tubs  should  be  loaded  on  the  main  dip.  They 
should  be  loaded  on  the  nearest  level  to  the  miners  work- 
ing at  the  face  of  the  Incline.  Several  accidents  have  re- 
sulted through  loading  tubs  on  the  Incline. 

The  buffer  described  by  Mr.  McMurtrie  appears  to  me 
to  be  a  very  useful  and  efficient  means  by  which  run-awav 


136      TRANS.    MINING   &   GEOL.   INST.   OF   INDIA.     [Vol.  VII, 

tubs  can  be  arrested  with  the  least  possible  damage  being 
done  to  the  tubs,  and  averting  danger  to  the  workers  inbye. 

To  my  mind  Mr.  McMurtrie  is  quite  right  in  suggest- 
ing that  no  galleries  should  be  driven  either  alongside  or 
near  the  i(  Hade  "  of  a  Fault  Galleries  thus  driven  will 
make  it  very  dangerous  to  work  and  bring  heavy  falls  of 
roof. 

In  regard  to  traffic,  Mr.  McMurtrie  has  very  ably 
pointed  out  the  advantages  of  his  suggestions.  There  is 
not  the  least  doubt  that  long  lead  and  scarcity  of  tubs  are 
the  two  chief  factors  militating  against  an  enhanced  out- 
put at  the  majority  of  mines  in  Bengal. 

Improvements  on  the  lines  mentioned  by  Mr.  McMurtrie 
would  considerably  increase  the  aggregate  production  and 
in  the  long  run  reduce  the  working  costs.  But  there  is 
one  thing  certain,  and  that  is,  we  must  not  go  hardly  so 
strong  in  the  way  of  driving  main  headings  as  advised  by 
Mr.  McMurtrie,  lest  reduction  in  the  working  costs  will  not 
be  realized. 

System  practised  in  Bengal. 

As  regards  the  system  practised  in  Bhaga,  can  Mr. 
McMurtrie  give  a  section  of  strata  showing  the  depth  from 
surface,  also  the  inclination  of  coal  seam. 

It  would  also  be  interesting  to  know  what  was  the 
percentage  of  coal  obtained  from  the  area  worked. 

Can  the  author  of  the  paper  inform  us  whether  the 
size  of  the  panels  could  not  be  enlarged  to  advantage,  and 
if  not,  what  are  the  factors  against. 

The  size  of  barriers  dividing  the  panels  also  would  be 
a  valuable  information. 

It  seems  to  me  that  6  to  8  feet  of  coal  left  as  a  roof 
for  the  lower  section,  not  only  has  the  good  effect  of  tying 
in  the  pillars,  but  it  possesses  the  great  advantage  of  pre- 
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venting  accidents  from  small  pieces  of  coal  from  the  sides 
of  pillars  falling  in  the  top  section  and  into  the  lower 
section. 

Referring  to  Plate  6,  I  think,  if  the  tram  line  is  always 
next  to  solid  pillar  as  is  done  in  taking  out  the  second  line 
of  pillars,  there  would  be  less  chance  of  accidents  occur- 
ring. 

DISCUSSION   ON   MR.    McCALE'S    PAPER   ON 

"PILLAR   WORKING   IN   THE   RANIGANJ 

AND    JHARIA   COALFIELDS." 

(Before  the  Raniganj  Branch). 

F.  Owen  : — I  hear  that  most  of  the  members  who  are 
here  this  morning  have  not  seen  this  paper  before,  as  it 
was  only  issued  at  the  Calcutta  Annual  Meeting.  It  is  a 
paper  of  great  interest  with  many  points  worthy  of  con- 
siderable discussion. 

Mr.  McCale  states  that  a  pillar  when  standing  for  a 
long  period  "  weathers,"  resulting  in  a  certain  amount  of 
scaling  taking  place.  What  is  actually  meant  by  weather- 
ing ?  Is  the  scaling  due  to  the  action  of  the  mine  air,  or 
is  it  not  more  often  due  to  crush  ?  From  personal  observa- 
tions I  feel  quite  certain  that  it  is  more  often  due  to  crush. 
In  connection  with  the  mine  referred  to  page  53,  I 
have  to  ask  the  author  whether  he  proposes  to  divide  it 
into  4  panels  with  barriers  about  250'.  If  so,  the  author 
can  tell  me  what  proportions  of  the  property  are  absorbed 
in  shaft  pillars  and  barriers. 

On  the  same  page  the  author  refers  to  650'  as  being 
the  deepest  mine  working  coal  in  the  Raniganj  coalfield ; 
does  this  refer  to  the  depth  of  the  shaft,  or  the  depth  of 
the  mine  workings  ? 

At  Dishergarh  colliery,  the  Dishergarh  seam  is  being 
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worked  at  1,000  feet  and  Sanctoria  seam  at  1,200  feet  verti- 
cal depth. 

In  reply  to  Mr.  Leach  as  to  size  of  pillars — in  the  Disher- 
garh  seam  80'  square,  and  in  the  Sanctoria  seam  ioo'  x  80'. 

E.  C.  Agabeg  : — There  are  pillars  still  standing  to-day 
40  years  old  in  perfect  condition  except  for  discoloration , 
both  in  the  upper  and  lower  Damuda  series. 

In  my  opinion  most — I  should  say  9/ioths— of  the  so- 
called  weathering  is  nothing  else  but  the  crushing  of  the 
pillar  due  to  it  being  too  small  to  stand  the  weight  of  the 
overlying  strata.  I  am  referring  to  the  Raniganj  and 
Barakar  series  only. 

Coal  weathers — disintegrates — more  readily  on  the 
surface  due  to  (a)  variation  of  temperature  and  humidity, 
(b)  loosening  of  the  structure  due  to  concussion  caused  by 
cutting  and  several  times  dumping.  Whereas  coal  in  its 
original  formation  in  the  pillars  has  received  no  concus- 
sion, and  the  variance  of  both  the  temperature  and  humi- 
dity in  a  mine  is  very  small  in  comparison  to  the  surface. 
Roof  or  shaley  coal  when  stacked  on  the  surface  and  exposed 
to  atmospheric  action  will  fire  before  pure  clean  coal. 

H.  C.  Read : — What  are  the  number  of  pillars  in  each 
panel,  and  how  many  pillars  in  each  panel,  and  how  many  pil- 
lars were  extracted  before  the  first  (main)  break  occurred  ? 

In  several  cases  of  steamer  fires,  it  depends  on  the 
state  of  the  coal  when  being  loaded  and  the  time  it  has 
lain  on  the  surface  prior  to  loading. 

If  coal  weathers  on  the  surface  should  it  not  weather 
below  ? 

F.  J.  Agabeg: — Referring  to  the  last  paragraph  on 
page  68,  if  90  %  of  the  total  coal  was  extracted,  I  consider 
it  a  large  percentage  for  India. 
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G.  C.  Leach  : — I  offer  my  congratulations  to  the  author 
of  the  paper  for  the  excellent  manner  in  which  he  has 
brought  forward  a  subject  that  was  occupying  so  much  of 
our  attention  at  present.  I  think  that  the  size  of  pillars 
stated  on  page  53  for  the  varying  depths  of  mines  repre- 
sents good  practice ,  and  will  permit  of  the  total  extrac- 
tion of  the  coal  subsequently  under  the  most  favourable 
conditions.  I  do  not  agree  that  the  stoops  illustrated  in 
figs.  8  and  9  (plates  3  and  4)  should  be  attacked  at  the 
side  next  the  goaf.  The  shaley  sand-stone  immediately 
overlying  the  Dishergarh  seam  is  weak  and  falls  soon  after 
the  withdrawal  of  the  timber  generally  up  to  the  edge  of 
the  standing  pillar.  Even  if  there  is  a  few  feet  of  roof 
left  over-hanging,  it  is  usually  strained  by  the  last  fall  to 
such  an  extent  that  work  can  not  be  conducted  under  it 
without  risk 

All  pillars  in  my  opinion — and  this  is  where  we  differ 
from  Home  practice— should  be  attacked  from  the  side 
away  from  the  goaf,  gradually  getting  the  pillars  until  the 
goaf  is  reached.  If  weighting  is  apparent  before  the 
whole  of  a  pillar  is  extracted,  the  remaining  portion 
should  be  abandoned  and  timber  drawn  off.  I  therefore 
think,  unlike  Mr.  McCale,  that  the  system  depicted  in 
figs.  15,  16  and  17  (plate  5)  is  more  suited  to  the  extrac- 
tion of  the  Dishergarh  seam  than  that  shown  in  figs.  13 
and  14  (plate  5).  Mr.  McCale  has  raised  a  question  in 
which  he  was  much  interested  in  the  question  of  panelling. 
With  more  and  more  seams  proving  their  liability  to  spon- 
taneous combustion,  the  question  of  the  rapid  isolation 
of  the  area  affected  is  assuming  great  importance.  Solid 
ribs  of  coal  with  openings  through  them  for  traffic  and 
ventilation  for  the  readiest  means  of  isolation,  but  where 
these  have  not  been  left,  substantial  stoppings,  sufficiently 
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strong  to  resist  air  blasts,  should  be  erected,  and  the 
erection  should  be  started  about  the  time  goafing  is 
started.  I  agree  with  Mr.  McCale  that  the  amount  of  coal 
that  can  be  extracted  in  2  years  or  perhaps  18  months  will 
be  safer  for  any  one  area  shall  regulate  the  size  of  a  panel, 
and  it  will  be  of  value  if  the  rate  of  extraction  can  be 
given. 

It  is  a  common  practice  to  leave  2  or  3  ft.  of  roof 
coal  ungotten  in  this  seam  as  shown  in  figs.  13,  14  and  15 
(plate  5),  which  falls  with  the  shale  and  is  buried.  If  this 
coal  does  not  promote  spontaneous  combustion  it  is  in  the 
best  condition  for  communicating  fire  from  a  crushed 
stoop  throughout  the  whole  area  goafed,  and  I  think  it 
should  be  removed  wherever  possible,  preferably  along 
with  the  pillar  under  extraction. 

(Before  the  Jharia  Branch). 
G.  A.  Adams: — The  question  of  subsidence  referred 
to  on  page  48  is  of  special  interest  to  me,  as  it  is  of  great 
importance  in  cases  where  coal  had  to  be  left  unworked 
for  the  support  of  railways.  I  am  anxious  to  obtain  as 
much  information  as  possible  of  the  relative  areas  of  the 
underground  fall  and  the  surface  subsidence.  At  present 
lacking  definite  information  it  is  necessary  to  leave  a  very 
considerable  margin  of  safety,  and  it  might  be  found 
possible  eventually  to  reduce  the  margin  and  permit  of 
the  working  of  large  areas  of  coal.  On  page  54  the 
author  contemplates  the  leaving  of  barriers  so  large  as 
250  feet  in  thickness  against  waterlogged  workings  on  the 
rise.  This  is  doubtful  economy  for,  from  my  experience  of 
Bengal  Coal  Seams,  I  consider  that  an  even  much  larger 
barrier  would  not  be  water-tight. 

B.  S.  Field: — I   recently  dispillared   a  large  area  in 
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Jharia   15  seam  and  found  the  surface  subsidence  much 
smaller  in  area  than  the  underground  fall. 


Only  the  top  section  pillars  had  actually  been  ex- 
tracted, but  I  consider  that  the  bottom  section  pillars 
must  be  completely  crushed. 

G.  F.  Adams: — I  disagree  with  this  last  opinion  and 
think  that  the  bottom  section  pillars  very  probably  offered 
considerable  support. 

R.  Barrowman: — I  agree  with  Mr.  Adams. 

Mr.  B.  S.  Field  subsequently  wrote : — The  subsi- 
dence which  I  illustrated  on  the  blackboard  did  not 
represent  that  of  a  subsidence  which  occurred  in  the 
ordinary  course  of  broken  workings,  but  that  of  a  large 
area  standing  on  exceedingly  small  pillars  which  suddenly 
collapsed.  I  am  of  the  opinion  that  the  pillars  in  the 
top  seam  did  actually  crush  to  pieces  by  the  weight  of 
the  superincumbent  strata,  the  roof  being  very  hard,  but 
I  believe  that  those  in  the  bottom  section  were  simply 
surrounded  by  the  inrush  of  stones  from  the  roof  when 
the  shale  band  between  the  two  sections  broke  through. 
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An  inspection  of   the  edges  of   the   goaf    and   some  old 
workings  still  standing  leads  me  to  hold  this  opinion. 

With  regard  to  the  goaf  where  the  pillars  have  ac- 
tually been  extracted  in  the  top  section,  the  fracture  of 
the  strata  at  present  takes  a  similar  angle  to  that  shown 
in  the  sketch.  The  pillars  left  in  the  bottom  section  are 
certainly  not  crushed,  but  merely  surrounded  with  goaf 
stones  from  above.  This  can  be  distinctly  seen  on 
inspection. 

S.  McMurtrie: — The  relative  areas  of  the  surface  and 
underground  falls  depend  entirely  on  the  nature  of  the 
superincumbent  strata.  With  loose  sandy  ground  above 
the  fall  would  be  basin-shaped  like  a  sand  pit.  With 
fairly  hard  crumbling  sandy  shale  such  as  ' c  clod ' '  in 
South  Wales  the  line  of  fracture  would  probably  be 
vertical ;  whilst  with  hard  rocks  overlying  the  seam  the 
shape  of  the  subsidence  would  be  a  truncated  cone  with 
base  downwards. 

I  consider  that  Mr.  McCale's  paper  is  quite  in  accord- 
ance with  modern  practice,  but  there  is  a  theory,  by  no 
means  a  new  one  either,  that  it  would  be  better  if  in- 
clined seams  with  water  and  liable  to  spontaneous  com- 
bustion were  worked  by  driving  out  to  the  dip  boundary 
and  there  commencing  the  working  of  the  whole,  bringing 
back  the  goaf  towards  the  shaft  or  surface  and  allowing 
water  to  soak  into  it.  I  do  not  mean  to  advocate  this  for 
every  mine  in  India  now.  I  fear  most  Companies  would 
hesitate  to  adopt  it;  but  it  has  advantages  so  great  that  we 
should  never  lose  sight  of  the  theory  in  our  discussions, 
and  we  should  make  it  become  a  practice  if  opportunity 
should  occur.  These  advantages  are  chiefly  embraced  in 
the  immunity  from  fires  of  spontaneous  nature. 
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Fires  underground  are  extremely  difficult  to  control 
and  are  a  source  of  very  great  anxiety,  not  merely  because 
a  dammed-off  one  may  exclude  a  whole  seam  from  a  coal- 
owner's  resources,  but  also  because  of  the  danger  to 
life.  The  expense  of  dealing  with  them  adds  much  to  a 
colliery's  working  cost,  and  the  work  is  attended  with 
such  unpleasant  effects  on  the  body  that  natives  could 
hardly  be  kept  at  a  place  where  they  were  often  called 
upon  for  this  work. 

A  fire  underground  should  not  invariably  be  dammed 
off,  if  possible :  it  should  be  dug  out  while  yet  on  a  small 
scale  ;  but  this  may,  in  many  cases,  be  impossible  in  the 
goaf  of  a  thick  seam  so  that  in  this  country  we  must  do 
the  shutting  off  even  more  than  in  Europe.  Now  we 
do  not  consider  it  unreasonable  that  a  person  should  be 
compelled  to  keep  his  dynamite  far  from  the  dhowrahs 
yet,  for  a  short  time  after  it  is  sealed,  a  dammed-off  area 
perhaps  in  the  heart  of  the  workings  may  explode  without 
any  external  spark;  its  contents  are  air  mixed  with  dis- 
tilled coal  gas  consisting  chiefly  of  CO,  and  H  with  a 
certain  amount  of  CO.,,  CH^  and  C.  Hv 

Of  course  the  CO.,  may  predominate,  but  we  can  by  no 
means  count  on  this.  As  a  matter  of  fact,  on  opening  a 
dam  the  contained  gas  often  seems  quite  incombustible, 
but  very  poisonous;  but  on  the  other  hand,  the  gases  which 
find  their  way  through  the  dams  or  cleat  of  a  closed 
area  are  often  highly  explosive,  and  the}T  may  be  expected 
to  find  their  way  through.  It  should  be  remembered  that 
while  many  explosions  have  been  caused  by  CH4,  many 
have  also  been  caused  by  distilled  gas  from  spontaneous 
fires. 

Enough  has  been  said  to  show  that  while  the  method 
of  panel  workings   and   damming  off  fires  is  one  of  the 
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best,  yet  even  this  is  attended  with  considerable  danger  to 
life  and  property,  and  immunity  from  this  risk  would  be 
worth  aiming  at  even  at  considerable  inconvenience. 

As  regards  panel  barriers  in  the  thick  coal  workings 
of  Staffordshire,  much  loss  occurs  through  leaving  such  as 
even  in  Indian  where  the  barriers  are  thicker  and  fewer, 
we  probably  do  not  extract  them  entirety.  There  must  be 
a  temptation  to  leave  some  behind  to  say  nothing  of  the 
inconvenience  of  such  obstructions  in  the  first  case. 

We  must  now  turn  to  the  disadvantages  of  this  old 
theory.  Practically  the  only  one,  but  it  is  considerable, 
is  that  some  time  must  be  lost  while  the  main  inclines  are 
reaching  the  boundary,  a  time  during  which  profits  are 
deferred.  There  is  but  one  other  disadvantage,  a  trifling 
matter,  viz.,  that  the  shafts  would  have  to  be  sunk  at  the 
rise  side  of  the  property.  The  more  considerable  dis- 
advantage is  but  temporary  after  all  and  the  immunities 
it  offers  are  great.  Great  loss  of  life  or  a  property  depre- 
ciated to  the  extent  of  say  50  %  or  both  would  be  very 
disastrous. 

In  Europe  the  average  areas  of  royalties  is  probably 
much  larger  than  in  India  so  that  the  matter  of  deferred 
profit  is  also  greater.  To  reach  the  boundary  quickly 
with  a  pair  of  wet  inclines  would  require  something  more 
than  hand  power,  compressed  air  might  be  used  to  drive 
the  pump,  undercut  and  shear  the  coal  and  drill  shot 
holes  or,  if  the  coal  were  holed  by  hand,  a  concentric 
cable  might  conduct  a  current  for  three  throw  pumps  and 
electric  drills  for  the  shot  holes,  or  Stanley  heading 
machines  might  be  used. 

R.  G.  M.  Bathgate: — On  the  subject  of  percolation 
through    barriers.      At    Bararee   a    coal    barrier    100  feet 
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thick  sufficed  to  keep  back  water  sufficiently  long  in  the 
rainy  reason  to  permit  of  the  drowning  of  a  fire,  but  after 
the  rains  the  water  drained  away  to  deeper  workings. 
At  another  colliery  in  the  same  coalfield  I  found  that  a 
fault  with  a  throw  of  120  feet  would  not  keep  back  water. 
I  have  made  a  number  of  cross  sections  of  surface  and 
underground  falls  and  will  be  pleased  to  submit  copies  of 
them  as  a  contribution  to  the  discussion  on  the  subject. 

(Before  the  Jharia  Branch). 
Contributed  Remarks. 

Thos.  Adamson:—!  take  exception  to  the  author's 
broad-cast  remarks  ''that  in  past  years  pillar  working 
"was  meant,  or  taken  to  be,  an  operation  of  cutting 
" pillars  in  any  shape  or  form,  so  long  as  some  of  the  coal 
' '  was  recovered . ' ' 

This  may  apply  to  Raniganj  where  the  author  has 
had  most  of  his  experience,  but  not  to  Jharia  mines 
where  my  experience  has  been  during  the  last  four  years. 
Mr.  McCale  does  not  include  Giridih  mines  where  pillars 
have  been  extracted  for  upwards  of  20  years  by  a  system 
which,  considering  the  thickness  of  the  seam,  nature  of 
roof  and  all  other  conditions,  could  not  be  improved  on. 

I  can  also  mention  Jharia  mines  which  have  also 
been  laid  out,  large  areas  developed,  where  pillars  are 
being  taken  out  without  leaving  as  much  as  10  °0  of  coal 
behind,  and  where  no  creep  has  or  is  likely  to  take 
place. 

We  are  indebted  to  Mr.  McCale  for  his  interesting  paper. 
It  will  repay  Mr.  McCale  for  his  trouble,  if  those  who  are 
opening  out  mines  and  have  not  given  a  thought  as  to 
taking  pillars  out  at  some  future  time,  would  read  his 
paper  and   follow  out  the  suggestions  made  therein  as  to 
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the  size  of  galleries  and  pillars  to  be  made  in  the  first 
working.  I  am  sure  they  will  not  regret  it  when  they  have 
to  take  out  the  pillars. 

On  page  58  of  Mr.  McCale's  paper  he  does  not  seem 
to  consider  it  advisable  to  withdraw  the  men  when  the 
first  fall  takes  place — local  fall  it  is  called — 8  to  13  ft. 
thick.  In  my  opinion  this  is  the  danger  zone.  After 
1 3  ft.  of  roof  has  fallen  which  blocks  up  all  the  openings 
to  the  goaf,  there  is  little  or  no  danger  when  the  roof 
above  that  is  breaking  up,  unless  the  pillars  around  it  are 
small  and  show  signs  of  crush.  In  that  case  the  people 
should  be  withdrawn. 

Mr.  McCale  recommends  splitting  his  pillars  into  four, 
then  taking  out  each  of  these  stooks  or  knobs  until  all  are 
removed.  I  find  that  it  is  better  to  split  a  pillar  into 
two,  then  remove  each  half  by  taking  them  out  in  two  or 
more  lifts  removing  the  timber  after  each  lift  is  finished. 
In  this  way  the  roof  gets  a  better  support,  and  in  case  of 
a  main  roof  weight  the  roof  has  a  half  pillar  instead  of  a 
quarter  to  which  it  will  break  off. 

C.  H.  McCale: — In  reply  to  Mr.  Owen — I  would  men- 
tion that  "weathering"  means  deterioration  of  the  coal. 
This  action  is  due  to  atmospheric  influences — temperature 
and  moisture — and  on  the  power  of  the  coal  to  absorb 
oxygen.  A  coal  not  having  a  close  texture,  other  condi- 
tions favourable,  will  "weather"  more  readily.  Possibly 
the  pillars  observed  by  Mr.  Owen  were  subject  to  ' '  thrust 
besides  to  the  action  of  weathering. 

As  regards  the  percentage  of  coal  left  in  the  shape  of 
pillars  and  barriers, — it  must  be  understood  that  the 
shape  and  position  of  the  royalty  are  the  chief  factors 
which  regulate  the  amount  of  coal  to  be  left  in  in  the  form 
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of  barriers  for  dividing  panels  and  isolating  one  mine  from 
another. 

In  the  mine  referred  to  in  my  paper  the  coal  will  be 
divided  as  follows  :— 

Galleries    . .  . .     25-25  per  cent. 


57'95 
4-00 

9/60 

3-20 


Ordinary  Pillars 
Shaft  „ 

Panel  Barriers 
Isolating     , , 

With  reference  to  my  statement,  viz.,  600  to  650  feet 
being  the  deepest  mine  working  coal  in  the  Raniganj  coal- 
field ,  — this  is  intended  to  mean  the  deepest  shaft  and  not 
the  vertical  depth  from  the  surface  to  the  face  of  the  mine 

workings. 


lov 


In  reply  to  Mr.  Read — I  may  state  that  one  panel 
would  contain  about  130  to  140  pillars.  And  before  the 
first  subsidence  to  the  surface  occurred  about  21  pillars 
had  been  extracted.  Of  course,  the  number  of  pillars 
extracted  before  a  subsidence  is  brought  about  must  vary 
according  to  the  form  of  panel.  More  pillars  can  be 
taken  out  in  a  narrow  than  in  a  wide  panel  before  the 
main  roof  breaks  up  to  the  surface. 

In  reply  to  Mr.  Leach — I  should  like  to  mention  that 
the  pillars  were  attacked  and  worked  both  from  the  goaf 
and  towards  the  goaf,  but  I  had  found,  when  conditions 
were  favourable,  it  a  safer  method  to  extract  the  pillar 
homewards  or  from  the  goaf  edge.  By  this  way  we  were 
also  able  to  obtain  a  greater  percentage  of  coal. 

Working  towards  the  goaf  it  was  invariably  the  case 
that  a  knob  or  a  strip  of  the  pillar  had  to  be  left  owing  to 
1  ' weight ' '  coming  on. 
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As  regards  the  rate  of  extraction, — a  fair  average  can 
be  taken  as  6  pillars  per  each  panel  per  month,  pillars 
being  40  feet  square. 

If  labour  is  plentiful  and  concentrated  in  one  panel 
12  pillars  could  be  worked  out  in  one  month.  Of  course, 
the  rate  of  extraction  will  vary  according  to  working 
conditions  and  labour  supply  at  different  collieries,  and  in 
deciding  how  many  pillars  should  be  formed  in  any  one 
panel  or  district.  These  factors  must  necessarily  be  con- 
sidered by  the  manager  of  that  particular  mine. 

One  mine  cannot  be  regulated  by  the  rate  or  extrac- 
tion at  another  mine.  Conditions  differ,  and  to  suit  these 
differences  the  area  of  panels  must  be  formed. 

In  reply  to  Mr.  F.  J .  Agabeg — Yes,  90  per  cent  of 
the  total  coal  was  extracted.  Although  this  may  appear 
a  large  percentage  for  India,  I  think  that  with  care  and 
up-to-date  mining,  it  will  not  be  unreasonable  to  look  for- 
ward to  even  larger  percentages  being  obtained.  In  fact, 
from  a  mine,  at  the  present  rate  of  extraction,  which  is 
under  my  control,  over  go  per  cent  of  the  coal  is  being 
recovered. 

I  agree  with  Mr.  McMurtrie  that  the  method  ex- 
plained by  him,  viz.,  "to  drive  to  the  dip  boundary  and 
afterwards  work  the  coal  out,  leaving  the  waste  and  its 
dangers  behind,"  would  be  the  very  best  system  that 
could  be  adopted  both  on  the  side  of  safety  and  economy. 

This  is  a  big  undertaking,  and  I  question  how  many 
coal  companies  in  India  would  rest  so  long  without  any 
return  and  acquiesce  to  its  adoption. 

Mr.  Adamson  seems  to  have  taken  quite  a  different 
meaning  to  my  remarks  regarding  pillar  working  in  the 
mines  of  Raniganj  and  Jharia  coalfields. 
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I  knew  of  a  few  cases  both  in  Jharia  and  Raniganj 
where  up-to-date  methods  of  pillar  work  had  been  adopted, 
and  it  was  to  these  few  and  exceptional  cases  I  referred 
on  pages  i  and  2  of  my  paper. 

I  am  glad  Mr.  Adamson  has  reminded  us  of  the  good 
pillar  work  that  had  been  done  in  Giridih  coalfield.  This 
was  not  mentioned  in  my  paper  as  it  only  dealt  with  the 
Raniganj  and  Jharia  coalfields. 

With  reference -to  Mr.  Adamson's  remarks  regarding 
the  withdrawal  of  workmen  when  the  local  falls  take 
place, — I  may  mention  that  the  work  people  were  always 
withdrawn  to  a  place  of  safety. 

The  whole  13  feet  thick  of  shale  and  stone  did  not 
fall  at  once — it  fell  in  stages  as  the  area  worked  became 
larger,  and  this  is  why  f<air  blasts"  of  any  appreciable 
force  were  not  experienced  in  working  the  pillars  at  the 
mine  referred  to. 

Mr.  Adamson  suggests  splitting  the  pillars  into  two 
halves  instead  of  into  four  parts.  I  have  tried  both 
methods  and  found  it  better  and  safer  to  work  the  pillar 
out  in  four  quarters  provided  the  pillars  are  not  less  than 
40  feet  square. 

The  area  of  each  part  is  less  and  easier  to  support, 
and  after  the  one  quarter  is  cut  the  timber  can  be  with- 
drawn and  the  roof  allowed  to  fall ,  thus  throwing  a  weight 
off  the  remaining  quarters.  Besides  this  more  miners  can 
be  accommodated  at  one  time  with  a  consequent  increased 
output. 

I  do  not  think  the  question  of  half  or  quarter  of  a 
pillar  next  to  the  goaf  provided  the  unsplit  pillars  are 
large  and  sound  will  prove  of  much  significance  when  the 
main  roof  falls  to  the  surface. 
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DISCUSSION   ON   MR.    GLEN    GEORGE'S    PAPER 
"NOTE   ON   DEEP   SHAFTS." 

{Before  the  Raniganj  Branch). 

F .  J .  Agabeg  gave  a  sketch  showing  the  position  of 
the  new  shaft  at  Charanpur,  the  distance  apart  being 
120  ft.,  depth  of  shaft  450  ft.  He  explained  how  he  in- 
tended to  concentrate  his  plant  and  showed  how  the  plant 
would  be  duplicated  and  gave  his  reasons  for  it.  He  also 
explained  how  banking  would  be  done. 

F.  Owen: — Here  is  a  sketch  showing  the  position  of 
the  deep  pit  at  Bejdih. 

The  property  is  about  2000  bighas  in  area  and  the 
original  intention  was  to  sink  four  pits — two  of  them  to 
the  top  seam  at  about  460',  and  the  other  two  pits  to  the 
Dishergarh  seam  at  an  approximate  depth  of  1050  ft. 
These  four  pits  are  marked  1,2,3  and  4  on  sketch. 

Each  pair  of  pits  are  placed  on  the  strike,  Nos.  1  and 
2  being  600  ft.  and  Nos.  3  and  4  1000  ft.  apart.  The 
deeper  to  be  elliptical  in  shape  20'  x  16'  to  the  depth  of 
the  top  seam  and  reduced  to  16  ft.  diameter  to  the 
Dishergarh  geam,  the  object  being  to  work  the  cages  in 
each  shaft,  two  for  raising  coal  from  the  Dishergarh  seam 
and  a  single  cage  for  the  coal  from  the  top  seam.  The 
head-gears  are  designed  to  suit  this  method  of  working. 

It  has  since  been  decided  to  modify  the  original  idea , 
consequently  No.  4  pit  is  abandoned  for  the  time  being, 
and  Nos.  2  and  3  pits  are  being  sunk  to  the  Dishergarh 
seam,  so  that  the  pits  to  this  seam  will  now  be  situated 
rise  and  dip  instead  of  on  the  strike.  No.  1  pit  is  already 
sunk  to  the  top  seam  and  No.  2  pit  has  recently  reached 
the  Dishergarh  seam  at  a  depth  of  873  ft.     A  connection 
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will  be  made  between  Nos.  2  and  3  pits  somewhat  after 
the  manner  shown  in  sketch.  The  property  will  be 
divided  up  into  isolated  districts,  each  protected  by  suit- 
able solid  barriers  of  coal. 

It  is  proposed  to  instal  main  rope  for  the  dip  assisted 
by  cross-cut  haulage  and  on  the  levels  to  employ  endless 
rope  haulage. 

The  power  for  working  the  underground  haulages  and 
pumps  will  be  both  compressed  air  and  electricity. 

As  regards  surface  arrangements,  the  arrangement  is 
to  concentrate  the  loading  and  screening  of  coal  at  one 
central  point. 

No.  4  pit  bank  to  be  at  ground  level  with  a  small 
surface  haulage  to  convey  coal  to  a  central  screening  plant 
at  No.  2  pit  which  has  railway  siding  accommodation. 
This  arrangement  does  away  with  a  costly  siding  to  No.  4 
pit  and  also  obviates  the  necessity  of  leaving  valuable 
coal  under  lengthy  sidings  for  their  support. 

As  to  the  question  of  placing  pits  on  the  strike  far 
apart  or  rise  and  dip  near  to  each  other,  a  great  deal 
depends  upon  the  size  and  shape  of  the  propert}^  and  the 
depth  to  coal. 

Where  there  is  a  great  strike  and  considerable  rise 
coal,  I  am  inclined  to  favour  placing  the  pits  far  apart, 
say  500  to  600  ft.,  as  in  the  case  of  the  Jamuria  colliery 
new  pits  wrhere  there  is  a  strike  of  about  9000  ft.  This, 
I  believe,  would  offer  better  facilities  for  haulage  and 
avoid  congested  traffic  at  the  pit  bottom. 

In  case  of  there  being  a  short  strike  at  the  point 
where  pits  are  sunk — the  position  probably  being  con- 
trolled by  the  depth  of  coal — I  would  be  in  favour  of 
placing  the  pits,  rise  and  dip  and  near  together. 

In  introducing   western  mining  methods  we  have  to 
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study  the  idiosyncracies  of  the  ordinary  Indian  miner  and 
his  ability  for  turning  out  coal  from  his  working  place 
which,  in  the  Raniganj  district,  rarely  averages  more  than 
one  hole  per  head  each  shift.  Costly  deep  shafts  must 
produce  a  large  outturn  and  this  means  a  great  body  of 
labour  with  a  large  stock  of  coal  tubs,  therefore  haulage 
arrangements  must  be  simple  and  perfect  and  the  pit 
bottom  kept  free  from  congestion  of  the  tubs,  and  also  of 
labour  which  come  on  shift  at  all  times  of  the  day  and 
night  and  usually  loiter  about  until  they  are  assured  of 
getting  a  supply  of  tubs  for  their  shift's  work. 

In  reply  to  Mr.  Adams — I  would  place  the  new 
Jamuria  pit  in  a  similar  position  on  account  of  the  shape 
and  size  of  the  property  which  was  over  5000  bighas  and 
had  a  very  long  strike  and  considerable  rise  coal.  There 
would  be  drawbacks  at  first,  but  in  the  end  the  arrange- 
ment would  lend  itself  to  an  excellent  system  of  haulage 
underground  with  facilities  for  the  quick  transit  of  the 
tubs,  and  so  overcome  one  of  the  major  grievances  of  the 
Indian  miner. 

In  reply  to  Mr.  McCale — I  will  use  endless  rope 
haulage  on  the  levels  at  Bejdih,  but  not  for  the  dips 
owing  to  the  necessity  for  frequent  short  extensions  and 
consequent  difficulties  chiefly  in  splicing  short  lengths 
of  rope. 

In  reply  to  Mr.  Heslop—  Cross-cut  haulage  off  a  main 
haulage  often  made  auxiliary  haulages  necessary  and 
caused  a  delay  in  collection  of  tubs  from  the  working  face. 
There  was  heavy  wear  and  tear  on  the  ropes  round  curves 
with  additional  strain  on  the  engine.  This  was  specially 
noticeable  when  the  haulages  were  long,  as  they  are  at 
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present,   viz.,   3500    to    5000    ft.    with    an    inclination    of 
1  in  5. 

To  Mr.  Read: — I  consider  it  possible  to  overstock  a 
pit  with  tubs,  the  better  plan  being  a  reasonable  supply  of 
tubs  with  a  quick  return,  each  tub  to  make  at  least  4  trips 
to  the  surface  within  the  24  hours.  The  maintenance  of 
steel-bodied  tubs  is  one  of  the  heavy  items  figuring  in  the 
working  cost  of  a  colliery. 

C.  H.  McCale: — Mr.  George  has  introduced  an  impor- 
tant and  interesting  subject.  Shafts  700  to  1000  ft.  deep 
would  no  doubt,  before  man}'  years  to  come,  become  as 
common  as  one  300  to  400  ft.  deep.  I  can  well  remember 
a  time  when  to  sink  a  300  to  400  ft.  shaft  was  considered 
a  large  undertaking  in  Indian  mining.  Deep  shafts  will 
cost  money  to  sink  and  equip.  Much  consideration  will 
have  to  be  given  in  fixing  the  site  and  number  of  shafts  to 
best  suit  both  the  surface  and  underground  conditions 
for  working  out  a  large  area,  thus  bringing  Indian  mining 
more  closely  to  the  present  style  and  method  of  mining  in 
England. 

I  am  glad  Mr.  George  has  raised  the  very  important 
question  whether  shafts  should  be  close  together  or  other- 
wise. 

Successful  mining  bears  no  little  weight  on  this  ques- 
tion, and  I  do  not  hesitate  in  agreeing  with  Mr.  George's 
statement  that  "shafts  should  be  close  together."  I 
think,  to  favour  conditions  in  this  country,  both  shafts 
should  be  put  on  the  strike  of  seam,  say  about  250  to  300 
feet  apart,  and  fitted  on  the  lines  given  in  scheme  A. 

In  the  comparative  costs  for  fitting  and  completing  a 
pair  of  shafts  in  schemes  A  and  B,  Mr.  George  says  that 
two   sidings  would  be  required   in   scheme   B.     I  do  not 
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altogether  agree  with  this  statement.  Shafts  at  consider- 
able distances  apart  have  been  and  are  at  present  effi- 
ciently served  by  one  siding,  but  of  course  the  siding 
is  perhaps  a  little  longer  than  what  would  be  necessary  to 
serve  a  pair  of  shafts  close  together,  but  it  certainty  would 
not  be  double  the  cost  as  estimated. 

In  the  case  of  Bejdih  property,  I  ask  Mr.  Owen  how 
he  suggests  to  haul  the  coal  along  the  strike 

If  it  was  in  the  endless  rope  system,  would  it  not 
be  advantageous  to  utilize  the  same  system  for  the  dip 
haulages.  I  do  not  think  it  possible  to  work  direct 
haulage  by  one  engine  efficiently,  from  several  branch  dip 
haulages. 

H.  C.  Read: — Regarding  the  Jamuria  property,  I  ask 
Mr.  Owen  whether  time  lost  and  extra  money  spent  in 
making  a  long  connection  with  the  object  of  getting  a 
quicker  return  of  tubs  could  not  be  compensated  for  by 
getting  a  larger  number  of  tubs  with  part  of  the  money 
saved  and  faster  circulation  when  pits  were  close  together  ? 

5.  Heslop: — I  advocate  shafts  far  apart  for  Indian 
mining,  when  large  properties,  with  long  strike  areas  and 
deep  shafts  are  under  consideration,  thus  enabling  larger 
areas  to  be  opened  out.  I  agree  also  in  the  view  that  it 
would  be  conducive  to  the  bringing  in  of  more  labour  in 
the  aggregate,  with  consequently  larger  output. 

I  am  to  ask  Mr.  Owen,  why  he  considers  cross-cut 
haulage  bad. 

[Note.— I  should  say  not  "bad,"  a  "disadvantage" 
would  be  better — F.  Owen.] 

E.  C.  Agabeg: — I  consider  shafts  placed  far  apart,  rise 
and  dip,  would — 
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(i)  assist  with  natural  ventilation  ; 

(2)  open  out  larger  areas; 

(3)  be  largely  conducive  to  the  settling  of  labour 

round  each  pit; 

(4)  minimize  the  danger  to  the  second  shaft  in  case 

of  a  sudden  fire  or  an  explosion.  Shafts  in  this 
country  with  the  seams  we  have,  should  not 
in  my  opinion  (considering  every  thing)  be 
put  close  together.  In  the  case  of  a  large 
and  valuable  property,  I  will  have  a  third 
shaft  so  located  that  in  case  of  a  fire  or  an 
explosion,  the  shaft  affected  could  imme- 
diately be  cut  off  and  the  remaining  two 
shafts  continue  the  output  as  if  nothing  had 
happened.  In  any  case  the  shutting  down  of 
one  shaft  would  cripple  the  colliery  if  there 
were  only  two  shafts  on  the  property,  and 
more  so  if  they  were  only  150  ft.  apart  or  for 
the  matter  of  that  a  little  more. 
We  have  had  examples  of  what  fires  in  Indian  mines 
can  do. 

/.  A.  Oliver: — With  regard  to  hand  drilling  and 
machine  drilling,  I  find  that  for  the  strata  above  the 
Dishergarh  seam  the  sinkers  could  give  excellent  progress 
with  ordinary  jumpers.  They  are  unable  to  manage  the 
machine  drills,  so  Punjabis  have  to  be  appointed,  which 
is  an  extra  expense,  and  they  are  very  slow.  With  an 
extended  trial  probably  better  results  would  have  been 
got,  but  the  progress  was  so  very  good  and  regular  with 
ordinary  drills  that  I  stopped  the  machines. 

A.  G.  Mackay: — Regarding  elevated  vs.  ground-level 
heapsteads, — before  deciding  on  either  of  the  two  methods, 
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the  surface  conditions  mast  be  considered,  position  of 
loading  wharf  and  siding,  nature  of  coal  seam,  area  to  be 
worked,  if  mechanical  work  to  be  done.  Elevated  heap- 
steads  have  many  advantages,  and  the  following  are  a 
few: — 

(i)  Speedy  return  of  tubs  which  means  larger  quan- 
tities of  coal  handled.  Suitable  for  erection 
of  ordinary  tippler  and  bar  screens,  also 
mechanical  shakers  and  picking  belts. 
(2)  If  built  of  brick-work  with  arches,  spaces  under- 
neath can  be  used  for  godowns  and  offices, 
etc.,  thereby  saving  in  some  cases  heavy  ex- 
expenditure  for  other  buildings. 
On  the  whole  I  favour  elevated  heapsteads. 

C.  H.  McCale: — Regarding  hand  drilling  and  machine 
drilling, — personally  I  consider  that  with  efficient  machi- 
nery it  is  not  so  much  a  question  of  skilled  labour  for 
manipulating  the  machine  drills ;  machines  would  give  a 
greater  progress  without  adding  to  the  cost.  I  am  in- 
clined to  think  that  the  total  cost  for  sinking  a  deep  shaft 
by  hand  will  be  more  than  for  one  of  similar  size  and 
depth  sunk  by  machine  drills. 

I  have  a  set  of  10  holes,  each  about  5  ft.  deep,  bored 
in  ordinary  strata  by  one  machine  within  two  hours  or  an 
average  of  8^  minutes  for  each  hole— this  includes  the  time 
for  changing  drills,  etc.  A  set  of  similar  holes  could  not  be 
put  down  by  ten  sinkers  under  two  hours,  whereas  if  two 
machine  drills  had  been  used  instead  of  one,  the  set  of 
holes  could  have  been  bored  in  practically  half  the  time  or 
in  one  hour. 

The  advantage  of  the  application  of  machine  drills  is 
still  greater  for  passing  through  very  hard  ground. 

(<  Masonry  heapsteads  vs.  Girder  work  and  lengthen- 
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ing  the  head  gear."  A  masonry  heapstead  seems  to  be 
cheaper  and  more  stable  for  greater  heights. 

<f  Elevated  vs.  Ground  level  heapsteads  with  coal 
taken  up  to  screens."  I  am  in  favour  of  an  elevated 
heapstead,  because  it  facilitates  what  seems  to  be  a  great 
advantage  in  this  country,  the  stacking  of  a  greater 
quantity  of  coal  near  the  pit  top  and  thus  closer  to  the 
siding  where  coal  has  to  be  hand  loaded  into  wagons 
during  times  when  there  is  a  scarcity  of  railway  wagons. 
Besides  this,  an  elevated  heapstead  lends  itself  to  the 
introduction  of  a  screening  plant  if  required  without  any 
additional  cost. 

G.  C.  Leach: — I  am  in  favour  of  elevated  heapstead, 
especially  where  screens  will  be  used. 

{Before  the  Jharia  Branch). 
G.  F.  Adams: — One  answer  to  the  query  set  forth  in 
the  paper  is  the  fact  that  in  practically  all  the  new  deep 
sinkings  at  present  being  made  in  Bengal  the  author's 
"Scheme  A"  has  been  adopted.  In  my  opinion,  it  is  the 
better  plan,  and  I  would  suggest  that  the  two  shafts  be 
not  placed  exactly  on  the  true  dip  line,  but  that  the  deeper 
shaft  be  set  out  some  little  distance  along  the  strike, 
thus: — 

# r— 


By  doing  so  direct  connection  between  the  two  shafts 
is  avoided  and  it  is  easier  to  arrange  the  ventilation 
scheme.  In  some  cases  one  advantage  of  having  pits  a 
considerable  distance  apart  is  the  ability  to  be  served  by 
separate  sidings  on  rival  Railway  Company's  line. 

A.  S.  Thomson  explained  by  means  of  a  blackboard 
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sketch  the  arrangements  which  he  has  made  for  sinking  a 
pair  of  pits  to  a  depth  of  iooo  ft. 


WINDING  ENGINES.    BOILERSJ&Z 


SINKING  ENGINES 


J .  B.  Wardlaw: — At  Jealgora,  the  arrangements  are  as 
shown  below : — 
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WINDING  ENGINE. 
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/.  S.  Kean: — At  Kustore  I  have  laid  out  two  300  ft. 
pits  on  the  same  plan  as  Mr.  Thomson  has  proposed  and 
as  shown  in  the  sketch  below : — 


1913.] 


BRANCH    MEETINGS. 


159 


Winding Engine. 


-m- 


^Boilers. 

Winding-Engine 


I  see  no  objection  to  the  direct  connection  between 
the  two  pits.  It  can  be  made  quickly,  which  is  certainly  a 
great  consideration  when  the  pits  are  sunk  and  ventilation 
required.  The  connecting  gallery  is  kept  small  to  be 
easily  bricked  up  subsequently. 

In  laying  out  similar  pits,  I  would  suggest  that  the 
boilers  be  seated  behind  the  engine  houses  so  that  there 
would  be  more  room  for  subsequent  extension. 

R.  Barrowman : — I  am  in  favour  of  laying  out  shafts 
on  the   strike  line  with  the  pits,  say  iooo  ft.  apart.     The 
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method  has  peculiar  advantages  where  there  is  a  long 
strike  line,  for  development  can  be  pushed  ahead  much 
more  rapidly  and  underground  haulage  is  considerably 
reduced.  One  range  of  boilers  placed  between  the  two 
pits  will  suffice  as  there  is  little  difficulty  in  carrying  the 
steam  for  a  distance  of  500  feet. 

.4.  5.  Thomson: — In  reference  to  the  remarks  just 
made,  before  the  two  distant  pits  could  be  connected,  the 
workings  from  a  pair  of  nearer  pits  would  have  been  well 
opened  out. 

J.  B.  Argyle: — With  distant  pits  two  shaft  pillars 
would  be  required  and  coal  would  in  this  manner  be 
wasted. 

B.  S.  Field: — The  reduction  in  the  haulage  bill  will 
not  compensate  for  the  loss  in  condensation  of  steam 
entailed  by  Mr.  Barrowman's  method. 

/.  5.  Kean : — The  expansion  of  steam  pipes  will  give 
a  lot  of  trouble. 

R.  R.  Simpson: — One  of  the  disadvantages  of  shafts 
far  apart  which  so  far  has  escaped  mention  is  the  loss  of 
coal  which  will  result  from  the  necessity  for  preserving  a 
second  outlet  for  the  workings  up  till  the  end  of  the  life  of 
the  mine. 

R.  Barrowman : — The  chief  advantage  of  shafts  close 
together  is  convenience  in  sinking.  There  is  also  less 
trouble  with  water. 

S.  Kirk : — There  is  the  difficulty  and  delay  in  develop- 
ment in  making  connection  between  shafts  far  apart,  and 
the  duplication  of  the  plant  is  required. 
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G.  F.  Adams: — In  the  Raniganj  coal-field  members 
consider  that  with  pits  far  apart  there  is  greater  facility 
for  obtaining  labour.  A  labour  colony  will  centre  round 
each  shaft. 

G.  C.  Leach: — The  only  advantage  of  having  shafts 
on  the  strike  is  convenience  in  diverting  output  to  the 
other  shaft  in  case  of  a  breakdown  in  the  winding  shaft. 
One  advantage  of  having  pits  far  apart  on  the  dip  is  the 
greater  motive  column  obtained  with  natural  ventilation. 

I  prefer  pits  about  600  feet  apart  and  on  the  strike  so 
arranged  that  about  half  the  coal  would  be  rise  and  half 
the  output  on  the  dip. 

G.F.Adams: — Pits  on  rise  and  dip  are  more  con- 
venient for  ventilating. 

/.  Mackie : — At  Bhowra  two  shafts,  350  feet  deep,  are 
being  sunk  200  feet  apart  and  on  rise  and  dip. 

R.  G.  M.  Bathgate: — I  am  putting  down  three  shafts 
at  present  on  the  following  plan :  — 

B.N.  RY. 
1 1 1 1 1 1 1 1 1 1 1 1 
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T.  Walsh : — It  is  better  to  have  the  pits  close  together 
for  convenience  in  pumping  during  sinking.  I  prefer  such 
on  the  strike  line,  because  I  see  there  is  no  advantage  in 
putting  them  rise  and  dip. 

G.  C.  Leach: — The  following  is  a  sketch  showing  the 
arrangement  of  a  haulage  at  a  mine  with  which  I  was 
connected  in  England.     Only  one  shaft  is  shown : — 


ENDLESS    ROPE  HAULAGE  ' 


ENDLESS   ROPE  JIG 


ENDLESS  HOPE  HAULAGE 


ENDLESS   POPfiNAULAGE 


ENDLESS  ROPE  HAULAGE 


Contributed  Remarks. 

Thos.  Adamson: — I  am  not  in  favour  of  shafts  being 
close  together,  either  on  the  strike  or  on  rise  and  dip  of 
each  other. 
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The  extra  capital  outlay  in  fitting  two  shafts  at  some 
distance  apart  is  in  my  opinion  compensated  for  by  the 
increased  facilities  in  getting  coal  to  the  shaft. 

In  this  country  the  very  best  arrangements  possible 
have  to  be  made  underground  to  deal  with  an  output  of 
12,000  tons  per  month.  The  coal  is  required  to  come 
from  all  sides  of  the  shaft. 

When  the  shafts  are  placed  close  together  on  the  strike 
each  shaft  has  only  one  side  to  it.  All  the  coal  approaches 
the  shaft  from  one  side,  which  leads  to  congestion. 

When  placed  on  the  rise  and  dip,  one  shaft,  as  the 
author  points  out,  has  no  rise  coal,  and  the  other  no  dip 
coal.  This  can  be  obviated  by  complicated  haulage 
arrangements  which  in  my  opinion  are  better  avoided. 

When  shafts  are  placed  at  say  a  distance  of  not  less 
than  1000  feet  apart,  each  shaft  can  be  arranged  with  two 
strike  levels.  The  rise  coal  can  be  jigged  down  at  several 
points  from  the  rise  workings  to  the  shaft  levels,  and  the 
dip  coal  also  be  hauled  up  to  the  levels,  and  the  caging 
done  at  either  or  both  sides  of  the  shaft. 

No  delay  in  opening  out  the  mine  would  be  experi- 
enced in  driving  the  connection  gallery  a  distance  of  1000 
to  1200  ft.  With  mechanical  heading  machines  and  driving 
from  each  shaft,  this  could  be  done  in  about  four  months 
and  during  the  time  the  cages  are  being  fitted  into  the 
shafts  and  other  surface  and  underground  arrangements 
made. 

As  deep  shafts  will  have  a  long  life ,  I  contend  that  the 
underground  arrangements  of  getting  the  coal  to  the 
shaft  should  have  first  consideration,  as  to  get  coal  to  the 
surface  is  the  object  of  putting  down  the  shafts. 

I  am  in  favour  of  elevated  heapsteads,  so  arranged 
that  the  coal  will  gravitate  to  the  screening  plant. 
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It  seems  to  me  like  an  after-thought  to  have  a  ground 
level  heapstead,  then  to  take  all  the  coal  to  a  higher  level 
by  some  mechanical  arrangement. 

Mr.  S.  McMurtne: — It  seems  better  that  the  two 
shafts  should  be  close  together,  because  the  first  cost  and 
the  working  cost  would  both  be  less  while  development 
would  be  quicker,  there  would  be  less  coal  locked  up  in 
shaft  pillars  and  supervision  would  be  easier  ;  moreover,  in 
the  sinking,  pumping  difficulties  might  be  reduced.  To 
some  it  may  appear  that  the  ventilation  would  be  easier  if 
the  upcast  were  in  one  part  of  the  property  and  the 
downcast  in  another ,  but  this  is  very  doubtful.  If  there 
were  any  such  advantage,  it  would  not  be  great.  We  have 
all  heard  of  and  known  collieries  where  it  was  difficult  to 
provide  a  good  air  current,  because  the  airways  were  small 
and  because  the  airways  though  large  were  insufficient  in 
number,  and  where  the  quality  of  the  air  was  bad  through 
the  amount  of  carbon  dioxide,  carbon  monoxide  or  fire- 
damp given  off  in  the  mine  ;  but  whoever  heard  of  a 
colliery  where  ventilation  was  defective  either  in  quantity 
or  quality  by  reason  of  the  two  shafts  being  close  together  ? 

As  regards  the  relative  position  of  the  shafts  it  seems 
better  that  they  should  be  on  the  line  of  dip  and  not  on 
the  strike.  The  idea  of  using  them  both  as  winding  shafts 
is  quite  feasible,  but  there  is  another  arrangement,  also 
feasible,  and  that  is  putting  heavier  engines  and  gear  at 
the  downcast  shaft  and  doing  all  the  winding  there  or 
most  of  it  and  having  much  lighter  plant  for  the  upcast , 
the  second  outlet,  which  would  be  used  chiefly  for  ventila- 
tion, but  which  being  near  the  boiler  would  always  be 
available  for  winding  man.  At  the  first  sight  this  may 
seem  strange,  because  if  anything  were  to  incapacitate  the 
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downcast  the  whole  colliery  would  be  stopped,  but  now 
we  are  beginning  to  wind  coal  from  more  ordinary  depths, 
for  such  900  ft.  shafts  really  are,  we  shall  not  have  so 
many  of  them  and  those  we  have  will  be  fitted  and  looked 
after  more  ;  in  fact  we  shall  watch  little  defects  so  carefully 
that  we  shall  not  have  them  wrecked  or  thrown  out  of 
order  very  often,  perhaps  not  ever.  If  the  roads  below 
and  above  ground  were  arranged  with  proper  gradients, 
sidings  and  automatic  stop-blocks  a  large  quantity  might 
be  drawn  from  one  pit  in  each  shift :  it  would  be  simply 
a  matter  of  arrangement  and  arrangement  involving 
economies  as  regards  engine-drivers.,  signal-man,  etc., 
etc. 

But  this  is  not  the  only  consideration,  this  economy; 
there  is  another  feature  of  the  case  for  mines  where  the 
coal  is  liable  to  self-ignition,  and  such  mines  are  often 
worked  in  India  and  may  prove  to  be  even  more  common 
when  pillar-getting  is  more  often  practised.  In  such 
mines  if  two  or  three  fires  were  generally  smouldering 
(but  perhaps  more  or  less  under  control),  the  return  air 
might  be  so  bad  that  men  could  not  travel  in  it  except 
the  current  were  short  circuited,  and,  although  not  gener- 
ally known,  this  circumstance  has  occurred  sometimes  in 
practice,  and  it  is  not  at  all  unlikely  that  while  work 
might  continue  on  the  intake  side  of  a  fire  the  return  air 
might  be  too  bad  for  men  to  continue  work  in  the  upcast 
pit  bottom.  It  must  be  remembered  that  the  gases 
given  off  from  a  fire  are  of  a  more  poisonous  nature  than 
firedamp  and,  of  course,  they  may  be  as  explosive.  If  the 
upcast  were  rendered  idle  half  the  output  would  be  lost 
and  this  would  continue  for  perhaps  nine  months,  or  even 
much  longer,  whereas  a  day  or  two  would  suffice  to  put 
the  winding  gear  right  should  it  become  disordered. 
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It  is  not  quite  apparent  that  with  shafts  on  the  line 
of  dip  either  would  not  be  able  to  reach  rise  or  dip  coal. 


RISE      WORKINGS 


Shows  how  the  coal  may  be  reached  in  all  directions,  and  raised  at  the  down- 
cast only. 


H.  M.  Morgans: — A  shaft  iooo  ft.  deep  would  not  be 
termed  "deep"  in  England.  The  use  of  this  word  in  the 
title  is  of  course  relative  and  will  be  perfectly  understood 
by  all  having  to  do  with  Indian  collieries. 

Two  shafts  are  necessary  in  winning  an  area  of 
"deep"  coal  ventilation  and  duplicate  means  of  ingress 
and  egress.  It  is  a  good  plan  to  use  one  shaft  for  winding 
coal,  and  the  other  for  handling  men  and  materials  and 
perhaps  a  small  balance  of  output  that  the  winding  shaft 
cannot  handle. 

Generally  speaking  it  should  be  preferable  to  place 
the  two  shafts  close  enough  together  for  them  to  work 
with  one  screening  and  loading  plant,  one  range  of  boilers, 
one  workshop  and  saw-mill,  and  one  set  of  offices. 
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As  regards  the  direction  of  the  line  joining  the  two 
shaft  centres  in  relation  to  the  dip  of  the  seams  the  follow- 
ing points  are  to  be  noted  : — 

If  this  line  is  parallel  to  the  strike  of  the  seam  and 
the  main  levels  are  driven  out  from  the  shaft  in  the  seam, 
the  two  winding  engines  must  be  back  to  back  or  face  to 
face  as  in  sketch  : — 


SHAFT 


/^S 


SHAFT 


DRUMS 


DRUMS 


^3 


y    FULL    DIP 

If,  however,  the  seams  are  hitched  at  a  point  in  the 
shafts  other  than  where  seams  are  passed  through,  the 
winding  engines  can  be  placed  rather  more  conveniently, 
thus : — 


ROAD   IN  SEAM 
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If  two  seams  are  to  be  worked  the  method  of  above 
sketch  is  useful  as  the  hitching  place — the  inset— can  be  at 
some  point  in  the  shaft  below  one  seam  and  above  the 
other,  the  seams  being  reached  by  deepways  and  riseways 
level  branches. 

Another  advantage  of  this  method  is  that  fewer  roads 
need  be  driven  in  the  shaft  pillars. 

I  should  prefer  to  have  the  two  shaft  centres  on  a 
strike  line,  but  if  they  were  on  the  line  of  full  dip  it 
would  be  possible  to  make  the  rise  shaft  available  for 
winding  coal  (the  shafts  being  near  together)  by  deepening 
it  below  the  seam  and  branching  out  deepways  to  the 
seam  at  the  same  level  as  the  deepside  shaft  inset. 

In  conclusion,  I  think  Mr.  Glen  George's  estimates  are 
low.  Basing  on  30'  x  8'  Lancashire  boilers  for  i2olb  pres- 
sure, four  such  boilers  with  chimney  and  pipes  would  cost 
more  like  £4,000  erected,  I  should  say. 

MR.   GLEN  GEORGE'S   REPLY. 

Several  speakers  have  favoured  shafts  a  considerable 
distance  apart  from  the  fear  that  shafts  close  together  will 
lead  to  congestion  at  the  pit  bottom  when  large  outputs 
have  to  be  dealt  with,  and  Mr.  Adamson  in  particular  ex- 
pressed this  fear. 

To  take  his  figure  12,000  tons  per  month  for  two 
shafts  set  close  together  rise  and  dip. 

This  means  an  average  of  600  tons  per  day  or  a  maxi- 
mum of  800  tons. 

This  means  400  tons  per  shaft  or  200  tons  per  side  of 
each  shaft. 

That  is,  200  tons  or  360  tubs  have  to  be  handled  on 
each  side — an  average  of  15  tubs  per  hour  or,  taking  into 
account  rushes  of  coal,  40   tubs  per  hour  must  be  readily 


1913.]  BRANCH   MEETINGS.  169 

dealt  with.  At  a  large  pit  bottom  with  pit  cages  taking 
two  tubs  per  wind  there  is  no  fear  of  congestion  with 
double  that  number  arriving  per  hour,  nor  any  difficulty  in 
obtaining  that  number  from  one  side  of  the  pit. 

6000  tons  per  month  is  to  my  knowledge  being  obtained 
at  present  from  one  Indian  pit  which  has  only  dip  work- 
ings, i.e.  no  rise  or  strike  and  only  one  dip  haulage  on  either 
side  of  the  pit. 

As  regards  ventilation ,  I  agree  with  Mr.  Adams  that 
pits  set  rise  and  dip  are  easier  to  ventilate  than  those  set 
on  the  strike. 

I  do  not  see  the  force  of  Mr.  Leach's  remark  in  regard 
to  the  advantage  of  the  greater  motive  column  obtain- 
able with  natural  ventilation  in  the  case  of  pit  far  apart 
rise  and  dip  as  fan  ventilation  will  be  a  necessit}?'  in  the 
case  of  dip  shafts. 

The  distance  apart  he  advocates,  i.e.  600  ft.  on  the 
strike,  seems  to  me  to  combine  the  disadvantages  of  both 
schemes  with  the  advantages  of  neither. 

600  ft.  is  too  close  to  give  any  benefit  from  more  coal 
being  obtainable  for  each  shaft  or  for  separate  labour 
colonies  to  form,  while  it  is  too  far  to  allow  of  one  boiler 
plant  or  one  screen  serving  both  pits. 

Mr.  Barrowman  advocates  carrying  steam  600  ft.  on 
the  surface  to  the  second  pit,  but  the  condensation  losses 
must  make  such  an  arrangement  cumbrous  and  uneco- 
nomical. 


Asansol    Meeting. 

Held  at  the   Chota   Nagpur   I..    H.   Club,    Asansol,   on   Monday, 
the  5th  August,    1012. 

An  Ordinary  General  Meeting  was  held  at  the  Chota 
Nagpur  Light  Horse  Club,  Asansol,  on  Monday,  the  5th 
August,  1912,  at  3  p.m.  There  were  present : — Messrs.  G. 
F.  Adams,  President  (in  the  chair),  P.  H.  Ashcroft,  A.  C. 
Banerjee,  D.  Blair,  H.  M.  Bull,  G.  Castles,  Geo.  Crawford, 
Dr.  L-  L.  Fermor,  B.  S.  Field,  H.  G.  Fleury,  E.  N.  Forbes, 
C.  Fox  (guest),  Glen  George,  H.  H.  Hayden,  P.  S.  Keelan, 
E.  Lake,  G.  C.  Lathbury,  Chas.  Lea,  G.  C.  Leach,  C.  J.  G. 
Loveband  (guest),  A.  G.  Mackay,  C.  H.  McCale,  J.  Miller, 
N.  Miller,  R.  Mitchell,  C.  Nairne,  G.  Naysmith,  J.  W. 
Nierses,  J.  A.  Oliver,  F.  Owen,  E.  M.  Patterson,  Geo. 
Pelly  (guest),  H.  H.  Reynolds,  E.  H.  Roberton,  A.  T. 
Rose,  W.  Simmons,  R.  R.  Simpson,  and  J.  Wilson. 

The  President  read  the  minutes  of  the  Annual  General 
Meeting  held  at  Calcutta,  on  the  26th  January,  and  of  the 
Giridih  Excursion,  on  the  26th  February,  1912,  which  were 
confirmed. 

President  (G.  F.  Adams)  : — We  have  to  make  a  slight 
alteration  in  our  Rules,  gentlemen,  regarding  Honorary 
Members,  owing  to  change  of  the  Heads  of  Governments. 
Of  the  Provincial  Governments,  our  Honorary  Members 
include  His  Honour  the  Lieutenant-Governor  of  Bengal. 
The  Council  consider  that  instead  of  the  L--G.  of  Bengal, 
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which,  of  course,  no  longer  exists,  we  should  have  as  our 
Honorary  Members  His  Excellency  the  Governor  of 
Bengal,  H.  H.  the  Lieut.-Governor  of  Bihar  and  Orissa  and 
the  Hon'ble  Chief  Commissioner  of  Assam.  Gentlemen, 
I  propose  that  these  alterations  may  be  made  in  Rule 
5  (d)  of  the  Articles  of  Association. 

A.  C.  Banerjee  : — I  second  the  resolution.  The  pro- 
posal was  carried  unanimously. 

The  discussion  on  Mr.  McCale's  paper  on  li  Pillar 
Working  in  the  Raniganj  and  Jharia  Coal-fields,"  and  Mr. 
George's  paper  on  "  Deep  Shafts/'  were  brought  to  a 
close. 

The  following  papers  were  then  read  and  partially 
discussed  : — 

(a)  Economical  Weighbridge  for  the  prevention  of  Coal 

Overloading  at  Collieries.     By  Geo.  Peeey. 

(b)  Coal  Mining  at  Khost,  Baluchistan.     By  Arthur 

Mort. 

(c)  Proposed  Arrangement  for  a  Screening  Plant  suit- 

able for  Indian  Conditions.     By  G.  H.  Green- 
WELE- 

(d)  Two  Underground  Fires  at  a  Colliery   in  the  Rani- 

ganj Coal-field.     By  C.  H.  McCale. 

President  {G.  F.  Adams)  : — A  point  has  come  up  lately 
before  the  Council— on  a  question  of  establishing  libraries, 
and  the  Council  asked  the  Branch  Meetings  if  they  would 
let  us  have  their  views.  We  have  to-day  the  views  of  the 
Jharia  Branch  and  the  Raniganj  Branch  of  the  Institute. 
I  may  say  that  one  of  the  points  put  by  the  Council  was — 
should  there  be  two  libraries,  and  if  so,  should  there  be  a 
duplicate  set  of  books,  in  which  case  with  the  money  we 
have  at  our  disposal  only  half  the  number  of  books  could 


172    TRANS.   MINING   &    GEOL.    INST.   OF   INDIA.     [Vol.  VII, 

be  bought ;  or,  one  set  of  books,  one  at  each  centre  and 
interchanged  from  time  to  time  ;  and,  as  you  have  here, 
the  Jharia  Branch  is  of  opinion  that  one  set  of  books 
should  be  purchased,  half  at  each  centre.  But  the  views 
of  the  Raniganj  Branch  is  different  altogether.  It  sug- 
gests that  the  library  should  be  kept  at  one  centre,  and 
that  at  Asansol.  I  am  sure  that  the  Council  are  very 
much  obliged  for  these  expressions  of  opinion.  The  mat- 
ter is,  of  course,  one  that  must  be  decided  by  the  Council. 
But  at  the  same  time  if  there  is  any  gentleman  whose 
views  have  not  been  put  forward,  we  think  it  would  be 
very  advisable  that  he  should  now  put  them  forward. 
We  have  now  practically  200  books.  This  includes  a  set 
of  19  books  purchased  by  Mr.  Reynolds  this  year  at  a 
cost  of  Rs.  200,  the  only  sum  granted  this  year  for  the 
library.  I  shall  be  glad  to  know  if  any  gentleman  would 
like  to  say  anything.  Up  to  now  there  have  been  no 
other  branches  proposed  except  Jharia  and  Asansol. 
Well  then,  gentlemen,  we  have  now  left  it  to  the  Council. 
They  have  the  various  views. 

That,  gentlemen,  brings  our  ordinary  business  to  day 
to  a  close.  But  before  we  part  we  have  a  duty  to  per- 
form. Well  I  know  how  much  every  man  in  this  room 
wishes  it  were  unnecessary  to  perform  that  duty.  But 
as  Providence  has  soiordained  it,  I  am  quite  sure  that  every 
man  in  this  room  must  think  it  fitting  that  we  should 
pass  a  resolution  touching  the  death  of  Mr.  Pickering. 
The  circumstances  of  that  death  must  be  now  known  to 
each  one  of  you ;  tragic  though  these  circumstances  were, 
I  cannot  but  think  that  he  died  the  death  which,  of  all 
others,  he  would  have  preferred  to  die,  when  his  appointed 
time  came,  that  is,  a  death  met  with  in  endeavouring  to 
rescue  his  fellow-men.     For  he  died  as  he  lived.     His  life 
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was  great-hearted  and  noble,  his  death  was  great-hearted 
and  brave.  We  feel  for  all  those  who  perished,  but  they 
are  not  connected  with  this  Institute  in  the  way  in  which 
Mr.  Pickering  was,  and,  therefore,  I  suggest  that  at  any 
rate  our  first  resolution  should  refer  to  him  alone. 

I  beg,  therefore,  to  call  upon  Mr.  C.  Nairne,  his  friend, 
to  propose  the  resolution,  and  I  beg  to  call  on  Mr.  R.  R. 
Simpson,  his  friend  and  one  time  colleague,  to  second  it. 

Mr.  C   Nairne  said: — 

Mr.  President  and  Gentlemen, — -I  beg  to  move  the 
following  resolution  :— 

The  Members  of  the  Mining  and  Geological  Institute  of  India 
assembled  here  at  Asansol,  on  the  fifth  day  of  August,  1912,  desire  to 
place  on  record  their  sorrow  and  grief  for  the  death  of  William  Henry 
Pickering,  the  founder  of  our  Institute  ;  secondly,  their  sense  of  the 
loss  that  that  death  will  entail  to  the  whole  mining  world  ;  and  thirdly, 
their  admiration  of  the  gallantry  and  heroism  which  culminated  in  that 
death.  They  desire  also  to  record  a  very  sincere  vote  of  condolence 
with  Mrs.  Pickering  and  with  Mr.  Basil  Pickering,  to  each  of  whom 
they  wish  a  copy  of  this  resolution  to  be  sent. 

In  proposing  this  resolution  I  do  it  not  only  from 
knowledge  of  the  great  work  performed  by  our  late  friend, 
but  from  my  knowledge  of  Mr.  Pickering  as  a  personal 
friend. 

The  death  of  Mr.  Pickering  marks  the  close  of  a  career 
one  of  the  most  brilliant  in  the  annals  of  the  mining  world 
of  Great  Britain  and  India. 

The  energy  with  which  he  promoted  the  welfare  of 
those  connected  with  mining  in  all  its  branches  has  be- 
come history  that  will  go  down  to  posterity,  in  the  records 
of  those  many  institutions  of  which  he  was  a  prominent 
member,  and  in  the  evergreen  memory  of  all  those  who 
were  associated  with  him. 
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What  he  did  for  the  industry  here  in  India  is  well 
known,  and  his  connection  with  India  always  kept  warm 
his  heart  towards  us,  for  he  had  in  his  big  heart  the  best 
interests  of  all  connected  with  Indian  mining. 

I  am  sure  that  all  of  us  gathered  here  are  in  accord, 
and  extend  to  Mrs.  Pickering  and  her  gallant  son  the  assur- 
ance of  our  very  profound  sympathy  with  them  in  their 
sad  loss  and  bereavement. 

Mr.  R.  R.  Simpson  said  : — 

Mr.  President  and  Gentlemen, — It  was  my  privilege  to 
be  more  closely  associated  than  most  of  you  with  the  late 
Mr.  Pickering.  It  was  on  his  invitation  that  I  accepted  an 
appointment  in  the  Department  of  Mines,  and  under  his  wise 
and  sympathetic  control  that  I  spent  two  of  the  happiest 
years  of  my  official  life  in  India.  He  was  an  ideal  chief 
and  thoroughly  understood  the  secret  of  getting  the  best 
work  out  of  the  members  of  his  staff  with  the  minimum 
of  interference.  By  one  and  all  of  them  he  was  regarded 
with  the  liveliest  feelings  of  respect  and  affection.  He  it 
was  who  moulded  the  form  of  the  department  and  founded 
its  traditions  on  lines  which,  I  trust,  it  will  ever  strive  to 
follow  and  develop  worthily. 

To  me  personally  his  untimely  death  is  a  grievous 
loss,  for  I  loved  and  admired  him  even  more  than  I  had 
suspected.  It  has  been  suggested  that  this  Institute  should 
adopt  some  tangible  form  of  perpetuating  his  memory, 
and  I  earnestly  hope  that  steps  will  be  taken  to  that  end. 
I  beg  to  second  the  resolution. 

The  resolution  was  passed  in  silence,  all  those  present 
standing. 

Mr.  F.  Owen  said  : — 

Mr.  President  and  Gentlemen, — In  view  of  the  sym- 
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pathetic  remarks  that  have  just  been  so  ably  made 
by  my  colleagues,  I  will  only  occupy  your  attention  for  a 
few  moments. 

The  tragedy  of  this  recent  catastrophe  is  still  fresh 
within  our  minds,  and  while  we  all  feel  keenly  for  those 
who  have  perished ,  either  while  at  work  in  the  depths  of 
the  earth,  unconscious  of  their  approaching  fate,  or  those 
noble  rescuers  who  heroically  volunteered,  knowing  well 
the  perils  that  lay  before  them,  let  us  turn  our  thoughts 
to  those  mourners  that  are  left  behind,  whether  in  lowly 
cottage  or  mansion. 

Gentlemen, — I  allude  to  the  relatives  of  all  those  who 
have  sacrificed  their  lives  for  their  duty's  sake,  from  Mrs. 
Pickering  with  whom  Mr.  Nairne  has  already  so  deeply 
sympathized  in  her  great  loss,  to  the  humblest  miner's 
wife  or  daughter  in  her  equally  great  or  greater  sorrow. 

Gentlemen, — I  beg  to  move  a  very  sincere  vote  of  con- 
dolence with  the  relatives  of  all  the  deceased. 

Mr.  J.  A.  Oliver  said  : — 

Mr.  President  and  Gentlemen, — In  rising  to  second  the 
resolution,  which  I  am  sure  has  the  approval  of  the  mem- 
bers of  the  Institute,  I  beg  to  say  that  we  should  be  given 
an  opportunity  to  show  our  sympathy  in  a  practical  man- 
ner with  the  relatives  of  the  deceased. 

The  resolution  was  carried  unanimously,  all  those  pre- 
sent standing  as  before. 

The  President  then  declared  the  meeting  closed. 


Some  Lessons  in  Sanitation  from  the 
Panama  Canal  Zone. 

BY 

Ralph   Percy  Ashton. 

INTRODUCTION. 

In  June  last  I  had  occasion  to  cross  the  Isthmus  of 
Panama.  I  had  arranged  my  journey  so  as  to  spend  as 
little  time  as  possible  on  the  Isthmus,  for  though  I  had 
read  of  the  great  things  that  the  Americans  had  done  in 
Engineering  and  Sanitation,  I  was  too  deeply  imbued  by 
the  traditionary  terrors  of  the  Isthmus,  to  wish  to  stay 
there  longer  than  necessary.  However,  I  had  an  opportu- 
nity to  see  the  great  Gatun  locks,  the  Gatun  embankment 
in  the  course  of  construction,  and  the  powerful  plant, 
which  was  in  operation ;  but  what  interested  me  still  more 
was  to  see  the  Gatun  township  with  its  bright  airy  houses 
and  clean  roads,  the  houses  all  built  like  huge  meat  safes, 
with  wire  gauze  protection  to  their  spacious  verandahs 
and  rooms,  its  spacious  club,  and  the  general  brightness 
and  cheerfulness  that  pervade  the  whole. 

One  noted  at  once  the  cleanliness  of  everything. 
Vast  piles  of  earthwork, thousands  of  Negro  and  European 
labourers  without  filth.  No  crows,  vultures,  pigs  or  pariah 
dogs  endeavouring  to  make  up  for  neglected  sanitation, 
such  as  one  sees  in  the  East ! 

I  stayed  two  nights  in  the  Tivoli  Hotel  at  Panama, 
which  is  run  by  the  Canal  Commission.     The  weather  was 
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hot  and  damp,  and  I  missed  the  fan  and  punkah  universal 
in  the  East '  ;  but  the  hotel  was  clean  and  wholesome  and 
the  food  was  quite  of  the  best,  and  I  found  that  the 
terrors  of  Panama  were  things  of  the  past. 

The  thought  came  to  me  to  try  to  learn  the  methods 
that  had  enabled  the  Americans  to  turn  a  pest  hole  of  the 
world  into  a  sanatorium,  and,  if  possible,  to  advertise 
them  in  India. 

It  was  particularly  borne  in  on  me,  that  here  was  a 
big  Government  public  work,  combining  the  construction 
of  great  railway  embankments,  of  docks,  and  huge  canals, 
interfering  with  the  natural  drainage  of  the  country,  and 
necessitating  the  importation  of  40,000  or  50,000  alien 
labourers,  mostly  coloured,  that  had  brought  health  not 
sickness  with  it  ! 

I  thought  of  the  mosquito-breeding  marshes  that 
flank  the  railway  lines  round  Calcutta,  the  Calcutta  docks, 
and  Garden  Reach,  and  of  the  stagnant  pools  in  the  spoil 
pits,  which  accompany  every  Indian  railway  and  road 
and  lead  by  easy  stages  the  mosquitoes  of  the  delta  into 
the  interior  of  the  country.  I  remembered  the  story  of 
the  Jessore  and  Burdwan  epidemics,  and  of  the  depopula- 
tion of  Dum  Dum  which  followed  the  making  of  the  rail- 
ways. 

I  remembered  my  own  experiences  at  Shamnagar, 
Raneegunge  and  Toposi. 

I  thought  too  of  the  surroundings  of  the  collieries, 
for  which  the  members  of  this  Institute  are  responsible,  of 


1  Electric  fans  are  not  provided  by  the  Commission,  and  I  gathered  that  their 
use  was  discouraged,  but  temperature  on  the  Isthmus  does  not  range  high.  The 
temperature  for  191 1  was  as  follows:  — 

Ancon  (Panama)— Maximum  94;     Minimum  63  ;  Mean  79'i. 

Cubebra  (Central)  ,,        92;  ,,         61;      ,,      78-1. 

Cristobal  (Colon)  ,,         89;  ,,         67;       ,,      78-2. 
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the  malaria  always  in  our  camp,  and  the  cholera  that 
raids  it  from  time  to  time,  in  spite  of  the  fact  that  the 
Coal  Companies  are  for  the  most  part  the  owners  of  the 
village  where  the  mines  are  situated,  and  can,  if  they  so 
desire,  exercise  considerable  pressure  in  keeping  them  in 
order. 

So  I  spoke  to  the  British  Minister  at  Panama,  and 
handed  him  a  letter,  asking  him  to  be  good  enough  to 
obtain  for  me  certain  information  on  points  which  I  enu- 
merated. 

Five  weeks  later  I  returned,  after  visiting  one  of 
those  South  American  countries  which  masquerades  as  a 
"Free  Republic/'  but  which  is  a  land  of  hopeless  misrule 
and  tyranny  tempered  by  the  recurrent  assassination  of 
one  set  of  tyrants  by  another,  where  roads  and  order 
are  not  even  in  embryo,  and  where  education  and  sanita- 
tion are  unknown. 

On  this  return  journey,  I  was  fortunate  enough  to 
meet  two  officers  of  the  U.S.  Army  (Captain  Cordier, 
attache  in  the  Diplomatic  Service,  and  Major  Brooks, 
retired  .  These  gentlemen  and  my  letter  to  the  British 
Minister  not  only  obtained  for  me  the  information 
for  which  I  had  asked,  but  gave  me  a  glimpse  of  the 
Society  of  the  Zone.  I  was  fortunate  in  meeting  Colonel 
Goethals,  the  Governor  of  the  Zone  and  Chief  Engineer  of 
the  Canal,  aud  Colonel  Gorgas,  the  Chief  Sanitary  Officer, 
whose  work  and  dispositions  have  had  this  marvellous 
result.  I  spent  also  a  day  at  Culebra  with  Major  Crab- 
tree,  the  medical  officer  in  charge  of  that  district,  and  had 
a  brief  insight  of  the  bright  houses  and  happy  family  life, 
reminding  me  of  Indian  cantonments,  that  surrounds  the 
American  officer,  in  this  once  pestilential  region. 

Where  I  had  recently  been ,  I  had  seen  that  conditions 
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of  things  still  in  existence  that  had  existed  in  Panama 
before  the  Americans  came.  Ill-paved  or  unpaved  streets, 
entire  absence  of  drainage,  filth  thrown  into  the  streets, 
and  general  disregard  of  sanitation,  order,  and  thorough- 
ness. A  country  that  supports  state  theatres,  brilliant 
uniforms,  and  churches,  but  regards  baths,  lavatories,  and 
drains  a?  superfluities. 

The  return  from  a  land  of  Misrule  to  the  society  of 
men  and  women,  who  were  my  own  countrymen  by  the 
laws  of  nature,  whatever  the}'  are  by  the  laws  of  nations, 
was  a  return  to  fresh  air,  and  what  I  saw  on  the  Canal 
Zone  appealed  to  me  with  redoubled  force.  This  army  of 
pioneers  are  the  advanced  post  of  civilization.  In  pierc- 
ing the  Isthmus  the}7  are  bringing  with  them  fresh  air 
and  light  into  the  foulest  and  darkest  part  of  the  globe. 
But  the  steam  shovel  and  rock  drill  are  the  main  body  of 
their  army,  the  engineers  are  its  generals.  The  sanitary 
brigade  are  the  advance  and  flank  cavalry  screens,  that 
protect  it  against  its  worst  enemies.  Troops  and  fortifica- 
tions are  there  too,  and  are  needed  as  Police  against  the 
unruly  states  of  Central  America,  and  are  a  necessary 
precaution  against  future  foreign  development,  but  they 
are  the  adjunct,  not  the  main  force  of  this  invasion  by 
modern  civilization,  of  the  realms  of  Misrule. 

It  has  to  be  remembered  that  in  making  the  Canal 
Zone  sanitary,  the  Americans  have  successfully  dealt  with 
a  more  difficult  proposition  than  any  that  has  to  be 
tackled  in  India.  The  conditions  were  far  worse  as  to 
health,  and  just  as  complicated  politically. 

At  first  they  grasped  the  nettle  weakly  and  it  stung 
them,  but  later  they  appear  to  have  gripped  it  "  as  a  man 
of  mettle,"  and  it  is  now  silk  in  their  hands,  but  ready  to 
sting  if  they  loose  their  grip. 
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Historical — 

To  judge  adequately  of  the  task  that  the  Americans 
had  undertaken,  it  may  be  desirable  to  briefly  review  the 
400  years'  history  with  its  accumulation  of  death  and 
suffering,  filth  and  disease,  that  created  the  Gordian  knot 
that  they  have  cut .  and  the  Augean  stable  that  they  have 
cleansed.  This  history  begins  in  1492  with  the  first  of 
the  four  expeditions  of  Colombus,  who  set  out  to  reach 
China  and  India,  and  who  died  thinking  he  had  done  so, 
an  error  in  which  he  was  confirmed  by  the  calculations  of 
the  geographer  and  astronomer  Toscanelli,  who  showed 
the  world  to  be  much  smaller  than  it  is,  and  gave  110  room 
for  the  American  Continent  or  Pacific  Ocean.  Colombus 
thought  the  Bahamas  were  the  Phillipines ! 

In  1513  Balboa  saw  the  Pacific,  and  next  year  trans- 
ported foui  Brigantines  across  the  Isthmus.  The  conquests 
of  Mexico  and  Peru  followed,  and  the  awful  "gold  road" 
for  the  transportation  of  the  wealth  of  the  latter  country 
was  established.  Men,  women,  and  children  were  driven 
through  the  hills  and  forests  of  the  Isthmus,  ^Jving  under 
their  heavy  loads. 

All  the  horrible  cruelties  that  have  in  recent  days 
characterized  the  transport  of  rubber  on  the  Congo  and 
Patumayo,  were  perpetrated,  and  the  flame  of  disease  was 
lighted,  from  which  the  conquerors  suffered  with  their 
victims. 

Since  that  day,  the  Isthmus  has  been  a  funnel  concen- 
trating to  one  route  the  migrations  of  people  between  the 
two  oceans. 

There  has  been  a  constant  flow  of  new  and  unacclima- 
tized  blood,  giving  food  to  the  flame,  which  has  sometimes 
blazed  up  and  sometimes  smouldered,  but  never  died  out. 
Under  old  dispositions  the  influx  of  the  Americans  would 
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have  raised  the  flames  to  an  unprecedented  height ;  under 
the  regime  of  Colonel  Gorgas,  the  same  event  has  extin- 
guished them. 

1  It  is  first  recorded  in  1532  that  men  were  considering 
the  making  of  canals  across  the  Isthmus ,  which  they  by 
that  time  knew  barred  Europe  from  the  Far  East,  and  four 
major  routes  were  considered  by  the  Spanish  Government, 
in  order  to  make  the  transport  of  Peruvian  treasure  easier 
and  safer  from  British  privateers. 

In  1554  the  historian  Gomara  declared  that  any  one 
of  these  routes,  Darien,  Panama,  Nicaragua,  and  Tehuan- 
tepec,  were  practicable.  In  1567  Phillip  II  took  up  the 
matter  hopefully  but  was  finally  deterred  by  the  considera- 
tion that  it  would  be  contrary  to  the  Divine  Will  to  join 
two  oceans,  which  the  creator  of  the  world  had  separated, 
and  the  project  slumbered. 

In  1655  the  British  seized  Jamaica,  and  in  1671 
the  Welsh  privateer  Morgan  sacked  Panama.  Spanish 
commerce  on  the  Isthmus  was  destroyed,  and  British 
.Power  began  to  replace  it.  In  1694  William  Paterson, 
the  Founder  of  the  Bank  of  England,  projected  a  colony 
at  Darien,  which,  he  said,  "would  secure  to  the  British 
"the  keys  of  the  universe,  enabling  their  possessors  to  give 
"laws  to  both  oceans,  and  to  become  the  arbiters  of  the 
"commercial  world."  The  colony  was  a  miserable  failure, 
suffered  terribly  from  disease,  and  the  miserable  survivors 
abandoned  it.  The  project  of  a  trans-isthmian  route  then 
lapsed  for  a  century  with  the  exception  of  a  few  futile 
essays  to  select  a  route.  Nelson  himself,  in  1780,  accom- 
panied an  expedition  to  Nicaragua. 

From  1799  to  1804  A.  V.  Humboldt  was  in  Mexico. 


1   "  Four  Centuries  of  the  Panama  Canal.  "      Willie  Fletcher  Johnson.     Henry 
Hall  &  Co  ,  New  York. 
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He  studied  the  problem  of  the  Isthmus  and  had  no  doubt 
as  to  the  practicability  of  making  a  waterway  between  the 
two  oceans.  He  suggested  nine  routes  as  worthy  of  con- 
sideration, and  the  subject  became  one  of  modern  history. 

In  1814  Spain,  in  a  vain  effort  to  revive  its  prestige, 
decreed  the  making  of  an  Isthmian  Canal,  but  did  no 
more,  and  within  the  next  ten  years  its  South  American 
Colonies  with  the  help  of  a  British  Legion  had  achieved 
independence,  that  is,  armed  bands  of  men  of  mixed  Latin 
blood  acquired  the  power  to  tyrannize  over  populations  of 
decadent  and  degraded  natives.  They  call  themselves 
Republics,  and  have  so  secured  in  the  Monroe  Doctrine  a 
sort  of  protection  from  the  Republic  of  the  United  States 
of  America — a  protection  founded  on  the  ignorance  of  an 
electorate  that  can  be  deceived  by  names. 

In  1825  after  the  revolt,  the  Congress  of  the  United 
States  of  Central  America  ordered  the  construction  of  a 
canal  at  Nicaragua,  and  a  series  of  ''concessions"  were 
sought  and  granted,  ending  in  nothing  but  squabbles,  dis- 
appointments, and  jealousies,  and  more  misery  and  death. 

In  1826  the  Uiiited  States  became  interested  and 
ordered  a  survey,  and  later  the  French  Government  and 
even  the  Pope  were  approached.  Louis  Phillippe  took 
little  interest  in  the  matter,  but  Louis  Napoleon,  after- 
wards Napoleon  III,  then  in  prison,  became  deeply  inter- 
ested in  the  scheme,  and  when,  later  in  the  year,  he 
escaped,  he  wrote  a  pamphlet  on  the  subject  which  excited 
much  attention.  In  1846  the  United  States  entered  into 
a  treaty  with  the  Republic  of  New  Granada,  now  Colombia, 
and  American  capitalists  built  the  Colon  Panama  Railway, 
which  was  opened  for  traffic  in  1855.1 


1   The  "  United  States  of  New  Granada  "  had  become  the  "  United  States  of 
Colombia  "  in  1863. 
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Meanwhile  British  claims  were  being  advanced  and 
led  to  the  Clayton  Bulwer  treaty,  and  the  various  vague 
projects  of  former  days  gradually  crystallized  into  the  rival 
Panama  and  Nicaragua  schemes. 

In  1869  the  Suez  Canal  was  proved  to  be  a  magnifi- 
cent success,  and  Ferdinand  de  Lesseps  was  acclaimed 
the  first  engineer  of  the  age.  The  Suez  Canal  was  a 
French  triumph,  of  which  the  prestige  survived  the  disas- 
ter of  the  Prussian  War,  and  a  Frenchman  secured  from 
the  Colombian  Government  a  <( concession."  This  resulted 
in  Lesseps  visiting  Panama. 

In  1879  an  International  Engineering  Congress  was 
held  at  Paris  under  the  presidency  of  Lesseps,  to  consider 
and  pass  resolutions  on  the  whole  question. 

This  congress  was  a  gathering  of  speculators  rather 
than  of  engineers  and  scientists.  The  promoters  had  to 
push  their  way  among  the  contending  forces  and  jealousy 
of  various  nations,  political  parties,  the  supporters  of  the 
Nicaragua  scheme,  and  vested  interests.  Being  poisoned 
with  the  methods  in  vogue  in  dealing  with  the  debased 
civilizations  of  Central  America,  it  descended  to  their 
level.  The  pretended  international  and  scientific  features 
of  the  congress  were  unreal,  mere  advertisement  and  a 
blind,  but  the  French  nation  believed  in  it  and  supported 
it  with  the  savings  of  its  people. 

Sarah  Bernhardt  went  to  Panama  to  act  in  a  drama 
at  the  inauguration,  and  thus,  in  theatrical  display,  began 
the  final  tragedy  of  the  French  enterprise.  The  Americans 
then  turned  their  attention  to  the  Nicaragua  route,  and 
negotiations  and  estimates  for  this  scheme  were  continued 
during  the  French  operations  and  at  their  close  during 
the  negotiations  with  Colombia.  During  the  latter  episode 
these  negotiations  were  a  valuable  aid  in  resisting  Colom- 
bia's efforts  at  extortion. 
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Twenty-two  thousand  French  employees  gave  their 
lives,  where  for  four  hundred  years  so  many  thousands  had 
died.  £60,000,000  was  thrown  away,  and  in  1893  the  two 
Lesseps  and  M.  Eifel  were  convicted  of  fraud  by  the 
French  Courts  when  an  orgy  of  corruption  was  disclosed. 

It  was  an  absolute  collapse,  due  to  fraud  and  sick- 
ness, the  only  bright  part  of  which  was  the  heroism  of  the 
French  (to  which  Colonel  Gorgas  draws  attention)  in 
facing  such  fearful  risk,  "every  Frenchman  who  came  to 
Panama  knew  that  he  was  going  to  have  yellow  fever  and 
he  also  knew  that  every  second  man  would  die  with  it." 
Colonel  Gorgas' s  modesty  does  not  allow  him  to  call  atten- 
tion also  to  the  bravery  of  the  Pioneer  band  of  Americans 
which  he  headed,  which  ran  like  risks  and  suffered  heavily. 

It  is  sad  to  read: — 
The   whole   French    canal    was   constructed    by    contract,    and    a 
contractor  was  charged   I   dollar  a  day  for  each  patient  he   kept  in 
hospital.     The  general  opinion  is  that  a  very  small  proportion  of  the 
sick  labourers  was  sent  in. 

After  this  collapse,  the  ruins  lay  open  to  the  United 
States  to  enter  on  them.  The  only  bars  were  the  Clayton 
Bulwer  treaty  and  the  French  concession  from  Colombia. 

In  1898  the  United  States  found  themselves  at  war 
with  Spain  and  the  battleship  Oregon,  then  at  San 
Francisco,  was  wanted  at  Cuba. 

She  successfully  and  rapidly  made  the  voyage  by  the 
Straits  of  Magellan,  but  the  incident  forced  home  on  the 
American  Electorate  the  strategical  need  of  a  canal.  In 
1901  the  Hay  Pauncefoote  treaty  between  Great  Britain 
and  the  United  States  replaced  the  old  Clayton  Bulwer 
treaty.  In  1902  Congress  sanctioned  the  purchase  of  the 
French  project  for  £8,000,000. 

Colombia  now  haggled  about  the  price  which  America 
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offered  for  a  transfer  of  the  French  concession,  but  in 
1903  a  convenient  Revolution  of  the  State  of  Panama 
severed  that  State  from  Colombia,  and  enabled  it  to  treat 
on  its  own  account  for  the  transfer  of  sovereign  rights  in 
the  Canal  Zone  to  the  United  Sates. 

The  ground  being  cleared,  a  settlement  was  quickly 
arrived  at,  and  the  United  States  acquired  for  a  payment 
of  £2,000,000  and  an  annual  payment  of  £50,000  to  the 
infant  Republic,  possession  and  sovereign  rights  over  the 
Canal  Zone,  a  strip  measuring  in  breadth  ten  miles,  and 
extending  at  each  terminal  three  nautical  miles  into  the 
sea.  The  centre  line  of  the  canal  is  the  centre  line  of  the 
strip . 

The  treaty  was  thus  summarized  by  President  Roose- 
velt in  his  message  to  Congress  of  7th  December  1903  : 

"The  United  States  guarantee  and  will  maintain  the 
'independence  of  the  Republic  of  Panama.  There  is 
'granted  to  the  United  States  in  perpetuity  the  use, 
'occupation,  and  control  of  a  strip  ten  miles  wide,  and 
'  extending  three  nautical  miles  into  the  sea  at  either 
'terminal,  with  all  lands  outside  the  zone  necessary  for 
'the  construction  of  the  canal,  or  for  its  auxiliary  works, 
'  and  with  the  islands  in  the  Bay  of  Panama.  The  cities  of 
'  Panama  and  Colon  are  not  embraced  in  the  Canal  Zone, 
'  but  the  United  States  assure  their  sanitation,  and  in  case 
'of  need,  the  maintenance  of  order  therein.  The  United 
'States  enjoy  within  the  granted  limits,  all  the  rights, 
'powers,  and  authority,  which  it  would  possess  were  it 
'  the  sovereign  of  the  territory  to  the  exclusion  of  the 
'exercise  of  sovereign  rights  by  the  Republic." 

This  is  perhaps  one  of  the  most  amazing  instances  of 
how  men  can  deceive  themselves  by  words ! 

The  United  States  have  secured  the  independence  of 
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Panama  by  gripping  her  with  a  mailed  fist.     Their  troops 

are  in  cantonment  at  Colon  and  Panama,  and  hold   the 

central  position  at  Empire.     Their  great  fortifications  are 

in  process  of  construction,  and  every  thinking  man  who 

wishes  for  the  progress  of  the  world  must  thank  God  that 

it  is  so.     One  may  hope  that  American  citizens  may  grow 

strong   enough    to   be    able   to   stand    the  truth.     I   was 

struck  by  the  legend  set  out  in  pebbles  and  plants  in  bold 

letters : — 

" WELCOME   TO   EMPIRE." 

It  referred  to  Empire  town,  but  I  think  it  has  a  deeper 
significance  and  marks,  one  may  hope,  a  first  step  on  the 
path  of  the  United  States  towards  setting  to  rights  that 
part  of  the  globe  for  which  they  make  themselves  respon- 
sible by  insistence  on  the  "Monroe  Doctrine." 

In  Panama  since  the  occupation,  there  have  been 
various  ebullitions  of  self-styled  patriots  of  the  type  that 
we  know  in  India,  some  suffering  from  swelled  head,  and 
others  from  regret  for  the  old  disorder  of  things  that  has 
passed  away,  but  the  United  States  have  soon  put  things 
right.  There  were  indeed  two  American  soldiers  killed  and 
several  wounded  in  the  streets  of  Panama  while  I  was 
there,  but  such  episodes  will  bring  their  own  cure  and 
life,  property,  and  health  are  as  safe  in  Panama  as  any- 
where else  in  the  world,  for  the  first  time  in  history. 

American  Methods — 

I  now  come  to  a  description,  necessarily  incomplete, 
of  how  the  Americans  have  dealt  with  the  responsibilities 
that  they  have  assumed  and  have  solved  the  problem  that 
has  baffled  so  many. 

As  has  already  been  shown,  the  war  in  Cuba  precipi- 
tated   action    in    Panama.     It   had    another  effect,   as  it 
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showed  how  a  poisonous  tropical  country  could  be  made 
wholesome. 

The  official  pilot  chart  in  1903  said: — 

The  Panama  Canal  district  is  one  of  the  hottest,  wettest  and 
and  most  feverish  regions  in  existence.  Intermittent  and  malignant 
fevers  are  prevalent,  and  there  is  an  epidemic  of  yellow  fever  at  times. 
The  death-rate,  under  normal  conditions,  is  large. 

Conditions  in  the  West  Indies,  and  in  Central  and 
Southern  America,  are  in  many  ways  similar  to  those  in 
the  Hast.  India  has  an  advantage  because  the  ancient 
civilizations  which  still  hold  together,  and  its  social  sys- 
tems, contain  however  crudely,  their  own  codes  of  morality, 
charity,  cleanliness,  and  the  duties  of  man  to  man. 

In  South  America  the  old  systems  have  been  utterly 
destroyed  by  the  conquerors,  and  the  indigenous  popula- 
tion has  been  crushed  into  a  state  of  hopeless  misery  and 
degradation,  where  no  helping  hand  is  held  out  to  it. 
Caste  and  religious  prejudices,  however,  help  to  bar  im- 
provement by  their  conservatism,  although  if  their  aid 
can  be  obtained,  they  have  a  power  to  help  by  their 
organization.  South  America  is  easier  to  deal  with  in  so 
far  that  the  population  is  comparatively  small. 

The  decadent  remnants  of  Spanish  rule  that  are  found 
in  the  so-called  Republics  are  analogous  to  the  decadent 
native  rules  that  we  found  in  India,  but  have  been  less  of 
humanity  in  them  than  was  to  be  found  in  India  at  its 
worst.     There  is  a  large  admixture  also  of  negro  blood. 

As  in  India,  the  most  deadly  enemies  to  life  are 
malaria,  cholera,  and  endemic  bubonic  plague,  so,  in  the 
West  Indies,  the  chief  dangers  are  from  malaria,  yellow 
fever,  and  bubonic  plague  on  the  border.     Yellow  fever,' 


J  Colonel  Gorgas  says  : — *'  I  know  of  no  disease  that  causes  the  panic  among 
the  whites  that  yellow  fever  does." 
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in  the  virulence  of  its  attacks,  in  its  high  mortality,  and 
in  the  terror  that  it  creates,  holds  that  place  in  the  West 
that  cholera  holds  in  the  East.  Though  these  scourges 
and  their  causes  are  widely  dissimilar  in  their  nature,  yet 
both  may  be  conquered  by  the  application  of  the  same 
first  principles.  Malaria  and  tuberculosis  are  the  same  in 
both  countries.  Therefore  the  lessons  taught  in  the  West 
are  of  equal  value  in  the  East. 

Results  in  Havana- 
Colonel  Gorgas  was  chief  sanitary  officer  in  Havana 
in  1900,  during  the  American  occupation,  and  has  pub- 
lished his  methods  of  dealing  with  sanitation  in  the 
city.  He  shows  that  the  death-rate  which  was  100  per 
thousand  in  1898,  had  fallen  to  22  per  thousand  in  1902. 
Strange  to  say,  he  records  that  these  measures  "had  no 
favourable  effect  on  yellow  fever."  In  1901  the  attention 
of  the  American  medical  authorities  was  called  to  Sir 
Ronald  Ross's  work  on  the  relation  of  the  mosquito  to 
malaria,  and  it  appeared  likely  that  the  destruction  of  the 
Stegomyia  mosquito  would  have  analogous  effects  on 
prevention  of  yellow  fever  that  the  destruction  of  the 
anopheles  had  in  prevention  of  malaria. 

Havana — 

The  following  description  of  Havana  before  the 
American  occupation  applied  also  to  Panama  and  Colon. 

' '  It  was  customary  for  every  family  to  collect  rain 
' '  water  for  washing  and  other  domestic  purposes,  so  that 
"in  the  large  tenement  houses  there  would  be  as  many 
"  barrels   of    rain    water   as   there   were  families.     Every 


It  is  however  analogous  to  the  panic  that  is  caused  by  cholera  and  plague 
among  the  native  population  of  India. 
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"  house  had  a  cesspool,  and  this  cesspool  had  no  means  of 
"discharge,  the  liquid  parts  simply  sinking  into  the  soil. 
"These  cesspools  nearly  all  contained  mosquito  larvae." 

The  work  of  destruction  of  mosquitoes  was  therefore 
begun.  The  greatest  difficulty  was  experienced  because 
the  internal  economy  of  every  family  in  Havana  had  to  be 
dealt  with.  The  department  of  sanitation  at  public  ex- 
pense made  covers  for  the  barrels,  leaving  a  small  screened 
opening  through  which  water  could  enter,  and  placed  a 
spigot  in  the  bottom  through  which  it  could  be  drawn. 

Four  or  six  ounces  of  oil  were  poured  into  every  cess- 
pool. All  receptacles  containing  fresh  water,  that  had  not 
been  fixed  to  comply  with  the  law,  were  emptied,  and,  if 
a  second  offence  occurred,  were  destroyed. 

These  measures  were  very  effective.  In  January 
1901  in  the  area  covered  by  the  Stegomyia1  brigade  the 
report  showed  that  there  were  about  26,000  freshwater 
deposits  containing  mosquito  larva.  In  January  1902  for 
the  same  area  the  report  showed  less  than  400  deposits 
containing  larvae. 

In  1900  there  were  325  deaths  from  malaria. 

In  1901  there  were  151  deaths  from  malaria. 

In  1902  there  were  77  deaths  from  malaria. 

In  the  first  four  months  of  1903  there  were  16  deaths 
from  malaria,  but  with  yellow  fever  "results  are  even 
more  striking."  Although  deaths  from  yellow  fever  were 
as  numerous  and  as  common  as  those  from  malaria,  the 
disease  almost  immediately  disappeared  under  the  measures 
above  indicated.  The  last  case  occurred  in  September 
1901,  and  at  the  end  of  the  first  year  of  mosquito  work, 
the  disease  had  entirely  disappeared! 


l   Yellow  fever  mosquito. 
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Application  of  Havana  results  to  the  Isthmus- 
It  is  not  surprising  that  after  this  splendid  success, 
Colonel  Gorgas  was  selected  to  report  on  the  Panama 
Canal.  He  contributed  a  paper  to  the  Engineering  Record, 
New  York  City,  25th  May  1904,  in  which  he  reports 
the  country  as  generally  volcanic,  studded  with  numerous 
peaks  and  ridges  from  300  to  800  feet  high  and  well 
drained  Conditions  as  to  warmth  are  such  that  the 
mosquito  will  breed  prolifically  all  the  year  round.  Water 
is  abundant  everywhere.  There  is  no  cold  weather  as  in 
India,  and  even  in  the  dry  season  the  air  is  damp. 

He  estimated  the  population  of  Panama  as  at  20,000, 
Colon  3,000,  and  15,000  in  the  little  towns  on  the  Canal 
route. 

He  says :  ' '  The  health  history  for  the  last  50  years  has 
'  been  exceedingly  lugubrious.  The  records  of  the  French 
'  hospitals  show  that  they  suffered  from  most  of  the  dis- 
'  eases  to  which  man  is  heir.  But  their  excessive  mor- 
'  tality  was  caused  by  yellow  fever  and  malaria,  but  princi- 
'  pally  from  malaria." 

He  goes  on  to  say :  "I  feel  confident  of  being  able  to 
'eliminate  yellow  fever  by  the  same  methods  that  were  so 
'successfully  adopted  in  Havana.  But  malaria  in  my 
'  opinion  is  the  disease  in  which  the  success  of  our  sani- 
'  tary  measures  at  Panama  will  depend.  If  we  can 
'  control  malaria  I  feel  very  little  anxiety  about  other 
'  diseases." 

He  concludes :  "  In  my  opinion  the  sanitary  problems 
'  are  grave.  The  question  of  eliminating  yellow  fever  from 
'  an  endemic  focus  has  only  been  once  before  successfully 
'managed, and  that  was  at  Havana, and  from  this  success- 
'  ful  work  to  argue  that  it  is  easy  and  simple,  I  think,  is  not 
'  warranted.     The  malarial  work  on  the  scale  at  Panama 
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"is  entirely  new.  Personally  I  believe  it  can  be  done, 
"and  I  approach  the  work  with  great  hopes  of  success, 
"but  I  know  that  it  will  be  neither  easy  nor  simple,  that 
"we  shall  meet  with  man}'  disappointments  and  have  to 
"modify  our  plans  many  times  " 

This  was  the  modest  pronouncement  of  a  brave  man, 
and  Colonel  Gorgas  thus  entered  on  his  duties  as  comman- 
der of  the  force  that  was  to  protect  the  expedition  from 
the  onslaught  of  the  enemy  into  whose  domain  it  was  to 
enter. 

Active  work  was  begun  by  the  department  in  July 
1904,  and  a  report  to  the  Governor  of  the  Canal  Zone  was 
issued  next  year,  in  which  Colonel  Gorgas,  comparing 
results  with  those  of  the  French,  estimates  as  follows: — 

' '  It  thus  seems  fair  to  say  that  the  sanitary  work 
"during  the  year  saves  for  the  commission  1784  men, 
"being  taken  sick,  and  476  lives  of  employees." 

A  staff  was  organized,  and  a  book  of  instructions  to 
Sanitary  Inspectors  containing  15  chapters  was  pi  in  ted, 
going  into  great  detail  as  to  procedure  to  be  observed.  It 
states  — 

"  It  is  the  policy  of  this  office  to  give  the  Inspector 
"wide  latitude  in  the  administration  of  his  district,  and 
"  the  management  of  all  affairs  relating  thereto.  He  will 
"  at  all  times  have  the  moral  support  and  full  backing  of 
"  this  office. 

"  This  inspection  must  include  the  surroundings  and 
"interior  of  all  white,  colored,  bachelor,  married,  and 
"native  dwellings,  stores,  bakeries,  public  buildings, 
"hotels,  workshops,  storehouses,  water-closets,  public 
"  baths,  washhouses,  stables,  and  slaughter-houses.  But 
"the  Inspector  is  warned  that  he  incurs  a  financial  and 
"  moral  responsibility  which  he  cannot  regard  too  seriously ; 
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"not  only  is  he  personally  liable  for  any  loss  or  damage, 
"but  any  extravagance  or  waste  is  the  greater  reflec- 
"  tion  upon  his  personal  and  business  integrity,  as  the 
"  Government,  whose  servant  he  is,  is  not  a  personal  but 
"an  abstract  quantity,  and  cannot  exercise  that  careful 
"  scrutmy  of  all  his  work  as  would  be  the  rule  in  a  private 
"corporation." 

The  serious  note  above  struck,  sounds  throughout  the 
whole  industrial  life  of  the  Zone  and  meets  with  loyal 
response 

Warfare  was  thenceforth  waged  on  every  haunt  of 
the  mosquito,  from  cattle  foot-marks  and  crab  holes  in 
the  mud,  to  marshes  and  swamps,  and  on  every  form  of 
filth,  whether  in  the  catchment  areas  of  the  water-supplies. 
or  in  the  towns,  villages,  or  private  houses  of  rich  and 
poor. 

There  was  then  no  water-supply  nor  sewer  system  in 
Panama.  Colon  had  an  auxiliary  supply  but  both  towns 
depended  on  rain  water.  Colon  is  built  also  on  swampy 
ground. 

The  work  undertaken  embraced  the  covering  of  all 
water  receptacles,  an  active  house-to-house  inspection, 
fumigation,  and  removal  of  suspects.  Premises  were 
cleaned  and  white-washed,  and  barrels  either  covered  in 
or  oiled  to  prevent  the  breeding  of  mosquitoes.  Garbage 
and  night-soil  were  removed ,  and  a  water-supply  on  a  vast 
scale  was  partly  completed,  and  sewerage  of  Panama, 
Colon,  and  the  Zone  Settlement  proceeded  with.  Seventy- 
seven  cases  of  yellow  fever  originated  in  the  Isthmus 
during  the  year. 

The  next  report  1905  reports  that  there  had  been 
only  one  case  of  yellow  fever  on  the  Zone,  and  the  death- 
rate  among  the  5,000  American  employees  due  to  disease 
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was  only  3*8   per   iooo.     The    water-supplies   were   com- 
plete. 

Colonel  Gorgas  again  insists  that  the  successful  control 
of  malaria  is  the  index  of  success  in  his  measure. 

He  says: — "Two  deaths  from  malaria  would  mean 
"that  ioo  men  had  been  sick  for  seven  days.  That  is 
"that  700  days  had  been  lost  from  malaria  during  the 
"year." 

He  reports  that  yellow  fever  has  been  eradicated,  and 
epidemic  diseases  such  as  plague  have  been  kept  out. 
Elaborate  details  of  work  done  are  given ,  including  house 
connections,  with  the  new  water-supply,  and  with  the 
sewers. 

The  year  1907  registers  a  further  "  marked  improve- 
ment," and  the  health  of  the  American  whites — men, 
women,  and  children — is  fully  as  good  as  in  most  parts  of 
the  United  States. 

For  the  year  1908  he  says:  "I  consider  malaria  the 
best  measure  of  the  sanitary  work  done.  In  iqo6  out 
of  every  thousand  employees  we  admitted  to  our  hospitals 
from  malaria  821 ;  in  1907 — 424;  in  1908 — 282." 

So  from  year  to  year  improvement  is  recorded,  and  in 
the  report  for  191 1  the  following  figures  are  given:-  — 
Death-rate  of  Panama,  Colon  and  the  Canal  Zone. 

1905  ..     49-94 

1906  . .  4837 

I9°7  •  •      33'63 

1908  .  .  .  .      24-83 

1909  .  .  18-19 

1910  . .  21-18 
iqii  . .  . .     21-46 

Malaria  deaths  among  the  employees  had  dropped 
from  821  in  1906  to  184  in  191 1. 

Special  prominence   is   given    to   the   importance   of 


194    TRANS.    MINING    &   GEOL.    INST.   OF   INDIA.     [Vol.  VII, 

cleaning  and  burning  ditches  so  as  to  keep  these  clear  and 
as  far  as  possible  to  tiling  or  cementing  them.1 

Organization  — 

That  the  Commission  had  been  thus  successful  in  its 
sanitary  measures  not  only  in  its  own  Zone  but  in  two 
native  cities ,  was  largely  due  to  the  simplification  of  the 
system  of  supreme  control  of  the  Canal  Zone  and  its 
environments 

Under  the  Spooner  Act  of  1902  the  President  was 
authorized  to  construct  a  canal  through  a  Commission  of 
seven  persons.  In  1905  this  was  seen  to  be  cumbrous, 
and  in  1907  the  duties  of  Chairman,  Chief  Engineer,  and 
Governor  of  the  Canal  Zone  were  combined  in  one  person 
Colonel  G.  W.  Goethals. 

As  Chief  Engineer,  his  office  is  divided  into  three 
divisions  controlling: — 

1.  Locks,  dams,  and  spillway. 

2.  Shops,  Municipal  improvements. 

3.  Meteorology,  Hydraulics  and  Survey  estimates. 
Reporting  directly  to  him  as  Chairman,  are  the  heads 

of  the  Departments  of  Sanitation,  Civil  Administration, 
Law,  Accounts,  Disbursements,  Quartermaster,  Subsis- 
tence, and  Purchasing  in  the  United  States. 

In  a  note  published  in  the  National  Geographic 
Magazine,  February  1911,  Colonel  Goethals  says: — 

''Generally  speaking,  employees  are  selected  on  ac- 
" count  of  their  special  fitness  for  the  work  in  hand,  and 
"are  then  unhampered  in  their  methods  of  securing  defi- 
"nite  results,  thus  bringing  out  to  its  fullest  extent, 
"individual  effort,  and  brain  power. 


1  A  summary  of  the  work   done   by    the   Sanitary    Departments   in    191 1   is 
given  in  the  Appendix. 
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"Asa  consequence,  each  man  has  a  personal  interest 
"in  the  work,  and  is  imbued  with  the  idea  that  the 
"success  of  the  enterprise  depends  on  him.  The  spirit  of 
"enthusiasm  and  of  loyalty  among  the  Canal  workers 
"strikes  forcibly  everyone  who  visits  the  Isthmus,  and 
"convinces  the  doubting  that  the  canal  will  be  built." 

As  far  as  my  brief  experience  justifies  me,  I  can  fully 
endorse  this  statement.  I  gave  my  attention  principally 
to  the  sanitary  work.  I  saw  the  inside  of  the  hospital  at 
Ancon,  and  heard  more  from  a  friend  who  had  to  avail 
himself  of  it,  of  its  efficiency.  I  had  too  the  privilege  of 
attending  a  monthly  meeting  of  the  Canal  Zone  Medical 
Association,  at  which  members  are  encouraged  to  bring 
before  their  fellows,  cases  of  interest  that  had  come  to 
their  notice,  and  to  demonstrate  the  results  of  original 
research  made  by  them.  The  papers  read  were  freely 
criticized  and  discussed,  and  the  whole  meeting  was  evi- 
dence of  the  spirit  which  Colonel  Goethal  describes.  This 
principle  of  publication  and  bringing  all  facts  to  light  for 
thought  and  discussion,  is  furthered  by  a  weekly  paper 
published  by  the  Commission,  which  records  progress  and 
failures,  successes  and  set-backs,  all  of  which  are  eagerly 
discussed  by  high  and  low. 

There  is  thus  established  in  the  Zone  and  in  the 
towns  of  Panama  and  Colon  a  military  autocracy  tem- 
pered by  a  democratic  criticism.  Colonel  Goethal' s  words 
in  reference  to  the  selection  of  his  employees  may  be  used 
in  reference  to  the  selection  by  the  Supreme  Government  of 
the  United  States  of  the  officers  in  whom  these  great  powers 
are  entrusted.  Colonel Goethals,  Colonel Gorgas,  and  their 
staff,  have  been  selected  "on  account  of  their  special 
fitness  for  the  work  in  hand,  and  are  then  unhampered  in 
securing  definite  results."     One  of  the  most  surprising  of 
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these  results  has  been  the  ability  to  make  a  minute  private 
inspection  to  overhaul  and  set  in  order  the  private  dwell- 
ings of  a  large  heterogeneous  population  of  Spanish, 
Indian,  and  Negro  blood,  and  to  introduce  within  two 
years,  complete  systems  of  water-supply  and  sewage  into 
two  native  towns. 

That  the  work  of  the  Sanitary  Department  is  im- 
mensely assisted  by  the  efficiency  of  other  departments  is 
evident  at  first  sight. 

The  Quarter  Masters'  department  has  charge  of  the 
housing  of  employees,  the  construction,  repair,  and  fur- 
nishing of  all  buildings,  the  distribution  of  fuel,  distilled 
and  sterilized  water,  grass  cutting,  removal  of  garbage, 
incineration.  In  19 11  this  department  expended  under 
orders  from  the  Sanitation  Department,  8288,000  or 
£58,000. 

The  Subsistence  Department  operates  the  fine  Tivoli 
Hotel  at  Panama,  19  line  hotels,  3  night  restaurants,  16 
European  labourers'  messes,  14  common  and  labourers' 
kitchens,  which  are  run  at  prices  to  approximately  cover 
cost.  The  importance  to  the  community  of  this  daily 
distribution  of  the  best  fresh  food  from  the  great  cold 
storage  at  Cristobal,  in  making  the  population  strong  and 
resistant  to  disease,  cannot  be  overestimated. 

Colonel  Goethals  thus  describes  the  "Department 
Stores"  : — 

r'The  Commissary  Department  of  the  Panama  Rail- 
"road  Company  was  enlarged  until  it  is  now  a  great 
"department  store  supplying  to  the  employees  whatever 
"may  be  necessary  for  comfort,  and  convenience.  Manu- 
facturing, cold  storage,  and  laundry  plants,  turn  out 
^'each  day: — 
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"90  tons  of  ice. 

" 14,000  loaves  of  bread. 

''2,400  rolls. 

"250  gallons  of  ice-cream. 

"  1000  lbs.  roasted  coffee. 

"7500  pieces  of  laundry. 

"Four  or  five  refrigerator  cars  are  sent  out  on  the  night 
"freight  to  distant  points,  and  every  morning  a  supply 
"train  of  16  cars,  of  which  number  six  to  eight  are  re- 
' '  frigerator  cars,  leaves  Christobal  at  4-30  a.m.  to  distribute 
"food-stuffs  and  laundry  to  the  local  Commissaries,  where 
"the  employees  make  their  purchases,  and  the  hotels, 
"messes,  and  kitchens  secure  their  supplies  for  the  day."    . 

The  ability  which  more  powerful  and  efficient  plant 
affords  of  doing  more  work  per  head  of  labour,  also  assists 
to  the  improvement  of  sanitation  under  the  Americans. 

A  comparison  of  the  American  locomotives,  and 
French  locomotives,  now  in  use,  is  interesting 

American:  106  tons,  99;       French:  20  tons,    5; 
105     ..      39;  26     ,,      46; 

117     .,      20;  27     ,,        9;       Decauville  10. 

30    ,  ■      42  ; 

Great  quantities  of  smaller  French  locomotives  and  mate- 
rial have  been  scrapped. 

One  hundred  steam  shovels  are  installed,  of  which  88 
range  from  66  to  105  tons.  The  last  have  dippers  with  a 
capacity  of  5  cubic  yards. 

This  great  power  at  their  disposal  enables  them  to 
view  with  equanimity  the  slips  of  ancient  volcanic  dust 
and  mud  that  are  settling  into  the  "Culebra  Cut"  where 
the  whole  of  the  side,  including  the  club-house  built  on  it, 
is  slipping  into  the  cutting,  300  feet  below. 

What,   however,  struck  me  most  forcibly  from  the 
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sanitary  point  of  view,  was  the  difference  between  the 
ballast  and  construction  trains  of  Indian  railways  and  the 
earth  and  ballast  trains  on  the  Isthmus.  The  former  are 
loaded  by  an  army  of  coolies  who  not  only  make  mosquito- 
breeding  burrow  pits  but  foul  them  before  the}^  leave 
them,  and  foul  again  the  water  which  they  block  with 
their  embankments,  thus  introducing  disease  into  existing 
populations,  or  poisoning  the  sites  for  new  ones. 

In  the  Canal  Zone  the  steam  shovel  alone  loads  the 
train,  which  consists  in  some  cases  of  tip  wagons  but 
more  usually  of  one-sided  wagons.  One  of  these  latter 
trains  consists  of  20  wagons  each  carrying  30  tons,  and 
connected  the  one  with  the  other  by  foot-boards.  Next 
the  engine  is  a  hauling  winch  connecting  by  a  wire  rope 
with  a  great  plough  at  the  far  end  of  the  train.  Arrived 
at  its  destination,  the  plough  is  hauled  forward,  and  rest- 
ing against  the  single  side  forces  the  600  tons  of  debris  in 
a  few  minutes  over  the  other  edge  of  the  train. 

A  description  of  the  sociological  features  of  the  Canal 
Zone  is  not  complete  without  reference  to  the  provision 
for  recreation. 

In  191 1  there  were  seven  club-houses  in  operation. 
These  are  fine,  spacious,  airy  buildings,  and  like  the  dwell- 
ing houses  are  protected  from  top  to  bottom  by  wire  gauze 
mosquito  screens.  It  is  a  puritanic  and  earnest  com- 
munity, and  the  clubs  are  all  under  the  management  of 
the  Young  Men's  Christian  Association.  No  stronger 
liquors  are  sold  either  here  or  at  the  Zone  hotels. 
Billiards  and  bowling  alleys  are  provided,  and  returns 
are  given  of  the  games  played  in  the  Administration 
Report.  In  1911  there  were  88,085  games  bowled  on  the 
alleys,  an  increase  over  last  year  of  31,293  ;  while  217,710 
games  of  billiards  and  pool  were  played,  which  is  an  in- 
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crease  of  37,761  games.  Athletic  meetings,  basket  and 
base-ball  games,  and  systematic  gymnasium  classes  are 
assisted,  and  277  local  entertainments — dramatic,  musical, 
and  variety — were  given  in  the  year. 

The  Commission  has  built  churches  at  various  centres, 
as  called  for  by  the  various  denominations,  and  religious 
services  are  held  at  times  in  the  club-houses. 

Conclusion — 

In  the  course  of  an  address  before  the  Los  Angeles 
Chamber  of  Commerce  on  26th  June  1911,  Colonel  Gorgas 
said  :  — 

( '  The  present  railroad  across  the  Isthmus  was  under 
"construction  from  1850  to  1855.  During  this  period, 
' '  mortality  was  so  great  that  several  times  construction 
"had  to  stop.  No  statistics  were  retained  concerning 
"this  period,  because  the  labour  force  had  died  or  were 
"sick.  No  statistics  were  retained  so  we  can  judge  of 
"conditions  only  from  individual  instances.  At  one  time 
"the  Construction  Company  imported  1000  Negroes  from 
"the  West  Coast  of  Africa,  and  within  six  months  these 
"had  all  died  off.  At  another  time,  they  brought  over 
"1000  Chinamen,  and  within  six  months  these  had  died 

"off." 

"The  French  had  an  excellent  system  of  hospitals, 
"where  the  sick  were  well  taken  care  of,  and  we  have  the 
"well-kept  records  of  these  hospitals. 

"They,  with  an  average  force  of  not  more  than  10,200 
"men,  lost  in  nine  years  22,189  men.  We  ourselves  with 
"an  average  force  of  33,000  men  in  nearly  the  same  time, 
"have  lost  less  than  4,000.  The  death-rate  among  French 
"  employees  was  something  more  than  240  per  thousand. 
"Our  maximum  rate  in  the  early  days  was  40  per  thou- 
sand.    Our  rate  at  present  is  75  per  thousand." 
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He  goes  on  to  show  that  the  cost  of  these  sanitary 
results  had  been  attained  at  a  cost  of  less  than  i  per  cent 
of  the  total  appropriation  for  all  purposes.     He  adds — 

"But  what  I  wish  particularly  to  emphasize  is  this, 
"that  while  the  great  works  in  tropical  sanitation  of 
"L,averan,  Ross,  Reid,  Finlay  Carter,  and  many  others 
"have  enabled  the  sanitary  department  on  the  Isthmus 
"to  take  a  vital  part  in  the  work  of  building  the  Canal, 
"this  is  not  the  greatest  good  that  we  hope  and  expect 
"will  flow  from  this  conspicuous  object-lesson.  We  hope 
"that  our  success  at  Panama  will  induce  other  tropical 
"countries  to  try  the  same  measures,  and  that  thereby 
' '  gradually  all  the  tropics  will  be  redeemed ,  and  made  a 
"suitable  habitation  for  the  white  man. 

"  But  if  this  is  to  come  about,  it  must  be  shown  that 
' '  it  can  be  done  within  the  moderate  means  of  these  tropi- 
"cal  regions. 

"  When  the  Canal  shall  have  been  finished,  it  can  be 
"shown  that  sanitation  cost  about  8365,000  per  year. 
"For  a  population  of  150,000  this  means  an  expenditure 
"of  about  1  cent  per  capita  per  day." 

In  an  address  to  the  American  Society  of  Tropical 
Medicine  at  St.  L,ouis  he  further  said:  — 

"I  do  not  believe  that  posterity  will  consider  the 
"commercial  and  physical  success  of  the  Canal  the  great- 
est good  it  has  conferred  upon  mankind.  I  hope  that 
"as  time  passes,  our  descendants  will  see  that  the  greatest 
"good  the  construction  of  the  Canal  has  brought  was  the 
"opportunity  it  gave  for  demonstrating  that  the  white 
( '  man  could  live  and  work  in  the  tropics  and  maintain  his 
"health  at  as  high  a  point  as  he  can,  doing  the  same  work 
"in  a  temperate  zone." 


1   Presumably  a  mistake  for  100,000. 
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In  an  address  to  the  American  Medical  Association 
1909,  he  said: — 

"The  advances  in  tropical  sanitation  in  the  last 
' '  fifteen  years  have  shown  that  the  white  man  can  live  in 
"the  tropics,  and  enjoy  as  good  health  as  he  would  have 
"in  living  in  the  temperate  zone.  This  has  been  demon- 
"  strated  both  by  our  military  occupation  of  Cuba,  and  by 
"our  present  occupancy  of  Panama. 

' c  The  returns  for  labour  are  manyf old  greater  in  the 
"tropics  than  they  are  in  the  temperate  zone.  I  think, 
"therefore,  that  during  the  next  few  centuries,  the  ten- 
dency will  be  for  the  white  man  to  drift  to  the  tropics. 
' '  I  dare  to  predict  that  after  the  lapse  of  a  period  let  us 
"say  equal  to  that  which  now  separates  the  year  1909  from 
"  the  Norman  Conquest  of  England,  localities  in  the  tropics 
"will  be  the  centre  of  as  powerful  and  cultured  a  white 
"civilization  as  any  that  will  then  exist  in  temperate  zones. 

' '  I  believe  that  our  work  in  Cuba  and  Panama  will  be 
"looked  on  as  the  earliest  demonstration  that  the  white 
"man  could  flourish  in  the  tropics,  and  as  the  starting 
1 '  point  of  the  effective  settlement  of  these  regions  by  the 
"Caucasian."  l 

In  India  we  regard  the  future  somewhat  differently. 
There  are  fine  races — A^an,  Semitic  and  Dra vidian — settled 
there,  whose  future  it  is  the  object  and  interest  of  the 
British  to  protect  and  develop ;  but  these  races  have  been 


1  The  following  is  taken  from  a  quotation  appearing  as  a  foot-note  to  "  The 
Great  Illusion  "  by  Norman  Angel,  from  an  article  by  M.  Roosevelt,  which 
appeared  in  the  Bachelor  of  Arts  for  1896. 

"Under  the  best  circumstances,  a  colony  is  in  a  false  position,  but  if  a 
colony  is  a  region  where  the  colonizing  race  has  to  do  its  work  by  means  of  other 
and  inferior  races  the  condition  is  much  worse.  There  is  no  chance  for  any  tropical 
owned  by  a  Northern  race."  Mr.  Roosevelt  has  the  credit  of  selecting  the  men 
and  directing  the  Policy  that  has  disproved  the  truth  of  his  own  words. 
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and  are  equally  with  the  white  race  who  settle  among 
them,  enervated  physically  and  morally  by  the  tropical 
diseases  that  are  rife  among  them. 

The  enormous  and  prolific  population  has  rapidly 
filled  up  the  great  ravages  made  by  epidemics,  and  the 
loss  of  life  in  making  railways  through  malarious  districts 
such  as  were  traversed  by  the  Bengal-Xagpur  and  the 
Assam  railways. 

In  Bengal  especially,  it  may  be  affirmed,  that  the 
character  of  the  whole  population  is  lowered  and  weakened 
by  the  malaria,  a  ad  tuberculosis  that  pervades  it;  and 
this  floating  mass  of  disease  annually  takes  its  toll  from 
the  white  population. 

As  an  Institution  which  exists  largely  to  further  the 
interests  of  the  Mining  Districts,  we  look  at  matters  from 
a  narrower  point  of  view,  but  not  so  narrow  as  to  exclude 
the  value  of  the  lesson  that  is  taught  at  Panama. 

The  mining  districts  of  India  were  never,  and  are  not, 
pest-holes  like  Panama  was,  but  disease  has  in  fact  been 
brought  into  them  by  the  advent  of  Industries,  and  the 
Industries  themselves  have  in  consequence  had  to  pay  a 
far  heavier  tax  than  the  one  per  cent  on  capital  expendi- 
ture which  has  enabled  the  Isthmian  Commission  to  turn 
the  worst  place  in  the  tropics  into  the  most  healthy.  But 
there  are  many  other  places  in  Bengal  besides  the  coal 
districts  where  a  demonstration  of  Colonel  Gorgas's  prin- 
ciples might  be  made.  Suppose  for  instance  the  Govern- 
ment of  India  had  thought  fit  to  create  a  new  capital  in 
Bengal,  instead  of  by  removing  it  to  remote  Delhi,  and 
had  combined  the  cantoments  of  Barrackpore,  Dum  Dum, 
and  Baraset  in  one  great  sanitary  area,  I  have  not  a  doubt 
that  such  experiment,  if  carried  out  with  the  attention  to 
detail  that  characterizes    American   work   in    the    Canal 
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Zone,  would  have  been  equally  successful,  and  would  have 
given  to  the  world  an  object-lesson  of  equal  value  in  a 
new  and  healthy  capital  in  the  midst  of  a  malaria-ridden 
province.  This  result  would  have  been  attained  at  far 
less  cost  than  the  Delhi  project.  The  lesson  and  example 
would  have  been  of  incalculable  value. 

The  most  important  lesson  to  be  learnt  is,  however, 
that  in  India  as  in  Panama  every  new  enterprise  should 
be  preceded  by  a  survey  of  existing  sanitary  conditions  and 
of  the  new  conditions  that  will  arise  when  it  is  established. 
Above  all,  no  new  population  should  be  concentrated 
till  adequate  preparation  has  been  made  to  receive  it.  It 
is  far  easier  to  start  and  to  keep  on  the  right  line,  than  to 
change  from  the  wrong  to  the  right.  It  is  easier  to  deal 
with  a  small  community  than  with  a  large  one,  and  in 
applying  sound  rules  to  a  growing  one,  a  day  lost  now 
means  a  week  lost  a  year  or  two  hence,  an  anna  spent  now 
means  perhaps  the  saving  of  many  rupees  in  doing  the 
same  work  hereafter. 

Suppose,  for  instance,  the  Jerriah  Bazaar  had  been 
properly  laid  out  from  the  start  with  the  water-supply 
and  drainage  which  must  come  some  day,  that  cost  would 
have  been  already  paid  for  by  the  avoidance  of  several 
epidemics  that  have  originated  from  it. 

If  foresight  is  a  duty  incumbent  on  private  owners,  it 
is  more  weightily  so  on  the  State,  whose  duty  it  is  to  set 
an  example,  and  enforce  the  following  of  it.  The  con- 
struction of  every  railway  and  road  should  be  conducted 
on  the  principle  that  it  is  to  be  a  pioneer  of  sanitation, 
and  a  messenger  of  health.  That  disorder  by  which  such 
enterprises  are  allowed  to  excavate  and  foul  swamps  at 
one  point  in  order  to  stop  drainage  and  foul  it  at  another 
should  be  rigorously  put  down. 
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Gentle  but  firm  and  increasing  pressure  should  be  put 
on  urban  and  village  population  of  the  nature  that  has 
been  exerted  in  Panama,  till  the  loathsome  blue-bottle  fly 
and  mosquito  are  exterminated. 

The  religious  and  caste  prejudices  of  Hindoos  and 
Mahommedans,  though  they  may  make  the  drastic  course 
pursued  by  the  Americans  impossible,  yet  open  the  way 
to  milder  methods. 

These  religions  all  aim  at  cleanliness,  and  I  do  not 
think  it  is  in  any  way  hopeless  to  expect  their  co-opera- 
tion. The  burning  zeal  of  the  young  educated  Indian, 
longing  to  improve  the  position  of  his  fellow-men,  has 
been  so  far  a  wasted  force,  or  has  even  produced  morbid 
growths.  Is  it  too  much  to  hope  that  this  power  may  be 
collected  and  directed  to  secure  results,  the  value  of  which 
have  been  so  completely  demonstrated  ? 

As  I  write  this,  I  remember  that  the  wisdom  of  our 
rulers  has  now  removed  the  Government  of  the  greater 
part  of  the  coal  fields  to  the  remote  and  agricultural 
centre  of  Patna.  One  may  hope  that  that  Government 
will  co-operate  with  the  Government  of  Bengal  in  a  compre- 
hensive scheme  for  the  effective  sanitation  of  the  Coal 
Districts,  if  not  for  their  whole  provinces. 

They  could  not  do  better  than  apply  to  the  United 
States  Government  for  the  loan  of  one  of  Colonel  Gorgas's 
officers  to  advise  them.  .  Such  a  man  would  bring  ripe 
experience,  and  ideas  new  to  India.  He  would  be  un- 
trammelled by  the  fear  of  imperilling  his  promotion,  by 
telling  home  truths,  however  unpalatable. 

If,  as  I  believe,  such  a  selection  would  be  made,  ffon 
account  of  his  special  fitness  for  the  work  in  hand,"  then 
he  too  ishould  be  left  "unhampered  in  securing  definite 
results." 
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APPENDIX    I. 

Papers  on  the  Panama  Canal — 

i.     The  Panama  Canal,  1911.     Col.  G.  W.  Goethals. 

Reprinted  from  the  "  National  Geographic  Magazine." 

2.  Seeing  the  Canal.     P.  Ry.  Co.     A.  A.  Smith. 

3.  Sanitary  work  on  the  Isthmus  of  Panama,  1907.     Col.  W.  C. 

Gorgas,  M.D. 

4.  Part  Sanitation  is  playing  in   the  construction  of  the  Canal, 

1909.     Col.  W.  C.  Gorgas,  M.D. 

5.  The  expenses  necessary  for  Sanitation  in  the  Tropics. 
Address  as  President  of  American  Society  of  Tropical  Medi- 
cine, June  11,  1910.     Col.  W.  C  Gorgas,  M.D. 

6      Sanitation  of  the  Canal  Zone,  1908.     Col.  W.  C.  Gorgas,  M.D. 
Reprinted  from  the  ' '  Medical  Record. ' ' 

7.  Work   in   the   Sanitary    Department   of    Havana,  1903.     Col. 

W.  C.  Gorgas,  M.D. 

8.  Malaria  in  the  Tropics,  1906.     (From  the  Journal  of  the  Ameri- 

can Medical  Association).     Col.  W.  C.  Gorgas,  M.D. 

9.  Sanitation  at  Panama,  1911.     (Address  to  Los  Angeles  Chamber 

of  Commerce).     Col.  W.  C.  Gorgas,  M.D. 
10.     The  Conquest  of  the  Tropics  for  the  White  Race,  1909.     Col. 
W.  C.  Gorgas,  M.D. 
11a.     Report  of  Department  of  Sanitation,  year  1905.     Col.  W.  C. 
Gorgas,  M.D. 
11-16.     Reports   of   Department   of  Sanitation,    years    1905 n.     Col. 

W.  C.  Gorgas,  M.D. 
17-20.     Reports  of  Department  of  Sanitation — months  January,  April, 
1912.     Col.  W.  C.  Gorgas,  M.D. 

21.  Practical  Mosquito  Work,  Havana,  which  resulted  in  disappear- 

ance of  Yellow  Fever,  1903.     (Read  to  the  Medical  Society 
of  the  District  of  Colombia).     Col.  W.  C.  Gorgas,  M.D. 

22.  Report  on  Isthmian  Canal,  1904.     (Engineering  Record,  New 

York  City).     Col.  W.  C.  Gorgas,  M.D. 

23.  Mosquito  destruction  in  the  Tropics,  1908.     (Journal  of  Ameri- 

can Medical  Association).     J.  A.  le  Prince. 

24.  Oriental  Sore  in  Panama,   1911.     (Proceedings  of  the  Canal 

Zone  Medical  Association).     S.  D.  Darling. 
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25.  Studies  in  relation  to  Malaria,  1910.     S.  D.  Darling. 

26.  Book  of  Instructions  to  Sanitary  Inspectors. 

27.  Proceedings  of  the  Canal  Zone  Medical  Association,  1909 

28.  Ditto  ditto.  1910. 

29.  Treatment  of  Yellow  Fever  at  Las  Animas  Hospital,  Havana. 

Col.  W.  C.  Gorgas,  M.D. 

30.  Hemoglobinuric  Fever  in  the  Canal  Zone,  1911.     (Published  by 

the  Department  of  Sanitation).     W.  E.  Deeks,  M.A.,  M.D. ; 
W.  M.  James,  M.D. 

31.  Official  Handbook,  1911. 

32.  General  Map  of  Canal  Zone. 

*33.     Isthmian   Canal  Commission,    1910.  •  (Administration  Report) 

with  maps. 
*34.  Ditto  ditto  1911  Ditto  ditto. 

35.     Letter  of  8th  July,  from  Col.  W.  C.  Gorgas,  M.D. 

"Canal    Record,"    15th   November,    1911.     (Specimen    of    a 
weekly    periodical    published    by   the 
Commission). 
Ditto  3rd  July,  1912. 

*  Four   centuries   of   the    Panama    Canal,    by   Willis   Fletcher 

Johnson.     Henry  Holt  and  Co.,  New  York. 

N.B. — With  the  exception  of  the  references  marked  *  the  above  literature  has 
been  forwarded  to  the  Institute. 

APPENDIX   II. 

Ancon,  Canal  Zone: 

July  8th,  1912. 
Sir  Claude  C.  Mallet, 

British  Legation,  Panama,  R.  de  P. 

My  Dear  Sir  Claude, 

I  am  just  in  receipt  of  your  letter  of  July  3rd,  requesting  that 
I  furnish  certain  information  for  the  use  of  Sir  Ralph  Ashton,  which  he 
desires  to  use  on  his  return  to  India  in  a  lecture  on  the  improved 
health  conditions  on  the  Isthmus  of  Panama  and  the  method  adopted 
to  bring  the  results  about. 

First.— Statistics  as  to  the  death-rate  during  the  French  regime  are 
not  accurate.     We  know,  however,  that  the  French,  with  an  average 
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force  of  not  more  than  10,200  men,  lost  in  nine  years  22,189  men, 
giving  a  death-rate  of  somewhat  more  than  240  per  thousand. 

Since  American  occupation,  May  1904,  to  December  31,  1911,  the 
average  force  employed  for  the  eight  years  was  34,904.  During  this 
time  there  were  4,915  deaths,  an  annual  average  for  the  eight  years  of 
14*08  per  thousand.  The  highest  death-rate  since  American  occupation 
was  in  1906,  41*73  per  thousand  on  average  of  26,547  employees  for 
that  year. 

During  this  year  there  was  an  unusually  severe  epidemic  of 
pneumonia  among  the  employees,  chiefly  colored,  which  accounted  for 
43  r  out  of  the  1,105  deaths  for  that  year. 

The  malarial  rate  is  taken  as  an  index  of  health  conditions  on  the 
Isthmus.  The  maximum  rate  was  821  per  thousand  per  annum  during 
the  early  days  of  the  work  here,  with  a  total  mortality  of  195  cases, 
making  a  death-rate  for  that  disease  alone  of  7*45  per  thousand.  At 
present  the  morbidity  for  malaria  has  been  reduced  to  184  per  thou- 
sand, with  a  death-rate  of  '84  per  thousand  per  annum. 

Yellow  Fever  has  been  eliminated  as  one  of  the  diseases  of  the 
Isthmus,  no  case  having  developed  on  the  Isthmus  since  May  1906,  a 
lapse  of  six  years. 

The  general  death-rate  for  the  cities  of  Panama,  Colon,  and  includ- 
ing the  Canal  Zone  was  at  the  maximum  of  1905  of  49^94  per  thousand 
per  annum.  In  1911  the  death-rate  was  2i-46per  thousand  per  annum. 
This  death-rate  compares  favourably  with  that  of  many  parts  of  the 
United  States  and  other  temperate  zones. 

Second. — Night-soils  are  disposed  of  for  the  most  part,  at  all  towns 
and  camps  on  the  Zone,  and  in  the  cities  of  Panama  and  Colon,  by 
sewage  systems  emptying  into  running  streams  that  are  not  sources  of 
water-supply,  or  into  the  sea. 

On  the  work,  pit  closets,  or  pail  closets  are  in  use.  Pit  closets  are 
made  first  by  digging  a  pit  about  four  feet  long,  two  feet  wide  and  five 
feet  deep.  Over  the  pit  is  placed  a  closet  with  one  or  two  seats,  the 
earth  is  banked  around  the  closet,  and  the  hole  in  the  seat  has  a  self- 
closing  cover.  The  object  of  banking  the  earth  and  having  the  self- 
closing  cover  for  the  hole  is  to  make  these  closets  fly-proof.  In  addi- 
tion to  this  all  closets  are  washed  daily  and  disinfected  weekly  by  men 
employed  for  this  purpose. 

When  the  closets  are  filled  to  within  two  teet  of  the  top  with  fecal 
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matter  a  new  pit  is  dug,  the  closet  removed  to  the  new  pit,  the  old  pit 
again  disinfected  and  then  filled  to  the  level  of  the  ground  surface. 

Pail  closets  are  used  where  pit  closets  are  impracticable  as  in  the 
locks  or  on  water  sheds.  The  pails  are  of  galvanized  iron  and  are 
placed  on  a  shelf  beneath  the  seat,  the  top  of  the  pail  being  flush  with 
the  under  surface  of  the  seat.  Each  closet  has  two  pails,  one  always 
in  reserve.  The  pail  is  removed  each  night,  the  fecal  matter  is  dis- 
infected and  disposed  of  in  pits  or  running  streams  and  the  pails 
washed  and  disinfected.  Eacb  pail  is  provided  with  a  tight-fitting 
cover  for  use  while  being  transported  to  or  from  the  point  at  which  the 
fecal  matter  is  disposed  of.  These  closets  have  also  fly-proof  seats  and 
a  hinged  door  in  the  rear  through  which  the  pails  are  placed  underneath 
the  seat.     This  door  is  securely  fastened  and  is  also  fly-proof. 

All  disinfection  is  by  use  of  larvacide  manufactured  by  the  Sanitary 
Department.     Septic  tanks  are  not  in  use  on  the  Isthmus. 

Third. — Water  Supply. — The  water-supply  of  the  Isthmus  is  from 
six  reservoirs.  These  reservoirs  are  filled  from  streams  that  drain  un- 
inhabited water-sheds.  These  water-sheds  are  patrolled  in  order  to 
prevent  trespassing  and  squatters  settling  thereon.  Hunting  is  also 
prohibited  on  all  water-sheds. 

At  Ancon,  Miraflores,  Gatun  and  Cristobal  filter  plants  have  been 
installed.  The  Ancon,  Miraflores  and  Cristobal  filters  are  of  the 
mechanical  type,  the  water  being  treated  with  alum,  prior  to  being 
filtered. 

At  Gatun  and  Cristobal  sedimenting  basins  are  used  after  treat- 
ment of  the  water  with  alum  and  prior  to  filtration. 
Gravity  filter  beds  are  in  use  at  Gatun. 

Water  from  these  sources  of  supply  is  piped  to  all  parts  of  the 
work  and  is  used  both  for  portable  and  mechanical  purposes. 

At  certain  points  on  the  Isthmus  where  there  are  no  filter  plants 
distilled  water  is  supplied  to  the  various  quarters.  This  water  is 
distilled  at  a  central  plant  and  piped  to  various  sections  of  a  town,  and 
distributed  by  barrel-carts,  especially  constructed  for  that  purpose. 

All  sources  of  water-supply  are  analyzed,  chemically  and  bacterio- 
logically,  monthly.  The  water-carts  that  distribute  the  water  to  the 
various  quarters  are  sterilized  once  a  week,  or  more  frequently,  if 
necessary,  by  steaming  the  interior  of  the  barrel  with  live  steam. 

While  the  labourers  on  the  work  do  not  receive  distilled  water,  or 
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filtered  water,  at  a  number  of  the  stations,  there  has  never  been  an 
epidemic  of  any  kind  that  can  be  traced  to  a  contaminated  water- 
supply. 

Fourth.  — Food  and  Drink. — Food  is  supplied  to  the  men  by  the 
Commission  at  all  stations  through  hotels,  messes  or  kitchens. 

The  hotels  are  for  the  gold  employees,  the  meals  costing  30  cents 
per  meal,  or  90  cents  per  day. 

The  messes  are  for  European  labourers  and  are  supplied  to  them 
at  the  rate  of  40  cents  per  day  for  three  meals. 

The  kitchens  are  for  West  Indian  labourers  and  are  supplied  to 
them  at  the  rate  of  30  cents  per  day  for  three  meals. 

The  food  supplied  is  ample,  of  good  material,  and  well  prepared, 
and  in  the  case  of  the  messes  and  kitchens  better  than  the  men  received 
at  their  own  homes.  While  the  Commission  here  establishes  these 
hotels,  messes  and  kitchens,  it  is  not  compulsory  upon  employees  to 
take  their  meals  thereat,  and  with  the  silver  men  (European  and  West 
Indian  labourers)  many  of  them  buy  and  cook  their  own  rations,  or 
board  in  private  messes. 

The  Government  maintains  commissaries  at  all  stations  on  the  line 
of  the  Canal,  from  which  food  supplies,  clothing,  etc.,  can  be  purchased 
at  a  less  price  than  at  the  local  stores.  In  addition  cold  storage 
supplies  are  sold  at  each  station,  or  from  the  central  commissary  and 
cold  storage  plant  at  Cristobal.  Supplies  are  taken  daily  from  the 
Cristobal  plant  to  all  stations  on  the  line  by  a  special  train  which  leaves 
Colon  about  three  o'clock  each  morning. 

Employees  obtain  their  meals  at  the  hotels,  messes  or  kitchens 
by  the  use  of  tickets.  The  gold  employees  purchase  their  tickets  from 
the  timekeeper,  deductions  for  cost  of  same  being  made  on  the  pay  roll. 
In  the  case  of  the  silver  employees  the  tickets  are  given  out  at  the  end 
of  each  day's  work  and  are  for  the  succeeding  day,  deductions  being 
made  on  the  pay-roll  for  the  value  of  the  tickets  distributed. 

The  subject  of  question  No.  5  has  been  answered  in  answer  to 
question  No.  4,  that  is,  so  far  as  it  relates  to  food. 

Drinking  supply,  if  referring  to  water-supply,  is  answered  under 
question  No.  3.  If  referring  to  alcoholic  drinks,  the  Commission  fur- 
nishes wine  two  or  three  times  a  week  to  the  European  labourers,  which 
is  considered  part  of  their  rations.  The  cheaper  clarets  from  Spain  are 
used  and  is  the  only  drink  furnished  by  the  Commission. 
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At  the  various  stations  or  towns  on  the  Canal  merchants  are 
licensed  to  sell  alcoholic  drinks  the  same  as  in  any  municipality,  and 
are  subject  to  police  control  as  elsewhere. 

In  oiling  waters  where  mosquitoes  may  breed,  two  methods  are 
used — one  by  spraying,  using  either  oil  or  larvacide,  or  a  mixture  of 
oil  and  larvacide,  which  is  sprayed  on  the  water  by  the  use  of  a  knap- 
sack sprayer.  This  knapsack  sprayer  is  a  can  of  five  gallons'  capacity 
with  a  force  pump  attached,  the  oil  or  larvacide  passing  through  a  tube 
to  the  nozzle  similar  to  the  "Bordeaux  Spray  "  type.  Those  used  on 
the  Isthmus  are  manufactured  by  S.  E.  Myers  and  Bro.,  Ashland,  Ohio. 
The  knapsack  sprays  are  fastened  to  the  labourer's  back  with  straps  in 
the  same  manner  as  a  soldiers'  knapsack,  the  pump  being  on  the  left 
side  and  worked  with  the  left  hand,  and  the  hose  with  nozzle  being  on 
the  right  side,  the  spray  of  oil  or  larvacide  can  be  directed  at  will  by 
the  right  hand. 

The  quantity  of  oil  used  per  square  foot  varies.  We  use  what  is 
considered  a  sufficient  quantity.  Too  many  elements  enter  into  this 
to  establish  any  fixed  amount  of  oil  per  square  foot,  as  the  presence  of 
grass  or  other  growing  vegetation  in  water,  exposure  of  the  water  to 
wind,  and  in  certain  seasons,  the  sun  plays  an  important  part  in  evapo- 
ration of  the  oil.  I  might  say  we  use  the  maximum  rather  than  the 
minimum  amount. 

Another  method  of  oiling  running  streams  is  by  a  "drip  can"  or 
barrel.  This  is  a  receptacle  containing  oil  or  larvacide,  or  a  mixture 
of  oil  and  larvacide.  The  mixture  is  allowed  to  drip,  by  means  of  a 
wick  or  wire.  The  height  of  the  receptacle  above  the  running  water 
should  be  such  that  the  oil  or  larvacide  will  strike  the  water  with 
sufficient  impact  to  cause  it  to  spread  uniformly  over  the  water.  The 
rate  of  flow  of  oil  or  larvacide  from  the  '  drip  '  depends  on  the  rate  of 
flow  and  volume  of  water  to  be  oiled,  from  six  to  eight  drops  per 
minute  to  a  continuous  stream. 

The  distance  travelled  by  mosquitoes  has  never  been  actually 
determined.  The  stegomyia  is  domestic  and  will  travel  only  from 
house  to  house,  and  stays  as  a  rule  in  the  immediate  vicinity  in  which 
it  was  bred. 

The  culex  will  travel,  and  some  varieties  will  travel  over  great  dis- 
tances. 

The  distance  that  an  anopheles  will  travel  is  unknown,  but  it  is 
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believed  that  it  will  travel  a  much  longer  distance  that  it  was  formerly 
thought.  Mr.  Le  Prince,  Chief  Sanitary  Inspector,  has  certain  data 
which  would  indicate  that  the  anopheles  will  travel  over  a  mile. 

The  system  of  the  control  of  diseases,  contagious  and  infectious,  is 
by  compulsorily  reporting  this  class  of  disease;  the  isolation  of  the 
case  and  the  disinfection  or  fumigation  of  the  quarters  from  which  the 
case  was  removed,  also  the  isolation  of  all  contacts  in  any  particular 
case      Vaccination  is  compulsory. 

The  amusements  provided  for  the  gold  men  are  the  Y.M.C.A.  club 
houses  at  the  various  stations.  The  men  pay  a  small  membership  fee. 
The  club  houses  are  fitted  with  gymnasiums,  bowling  alleys,  billiard 
tables,  and  reading-rooms.  There  are  also  lunch  counters  where  soft 
drinks,  ices,  sandwiches,  pies,  cakes,  cigars,  and  tobacco  may  be 
bought  for  small  cost.  Plays  by  amateurs  and  professionals  are  also 
given  at  these  club  houses,  each  club  house  being  provided  with  a 
stage  for  this  purpqpe. 

The  silver  men  (European  and  West  Indian  labourers)  are  depen- 
dent upon  their  own  efforts  for  their  amusement. 

Any  further  information,  or  any  elaboration  of  the  above  informa- 
tion ,  I  will  be  glad  to  give. 

Very  truly  yours, 

M.  C.  Gorgas, 

Chief  Sanitary  Officer. 
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APPENDIX    III. 

ISSUES  OF    QUININE. 


Months. 

Kilograms. 

Pounds  avoir- 
dupois. 

January 

. 

198-00 

436-5I 

February 

42-80 

94-36 

March 

. 

4450 

98-10 

April 

. 

107-50 

237-00 

May 

. 

41-25 

90-94 

June 

. 

245*50 

541-23 

July 

. 

84*00 

185-19 

August 

85-504 

18850 

September 

. 

60-50 

I33-38 

October 

. 

96-00 

211-64 

November 

. 

55-70 

I22*8o 

December 

Total 

132-90 

29299 

1,194-154 

2,632-64 

Averaj 

;e  per  month 

99*51 

219*39 

SANITATION— CITY  OF   PANAMA. 

Anopheles  brigade : 

Linear  feet  of  ditches  cleaned    . . 

„  „  „        dug 

Square  feet  of  weeds  and  grass  cut  and  removed 
Cesspools  cleaned 
filled 


1,819737 

25,069 

4,703,096 

no 

8 
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Wells  filled 

Cubic  yards  of  earth  used  in  filling  cesspools,  wells,  and 
holes 

Square  feet  of  brush  cut  and  burned 

Houses  from  which  roof  gutters  were  removed  by- 
owners 

Houses  on  which  gutters  were  repaired  by  owners 

Loads  of  grass  removed  and  burned 

Disinfection  brigade : 

Houses  disinfected  and  fumigated  for — 
Beriberi 
Diptheria 
Malarial  fever    . . 
Pernicious  fever 
Tuberculosis 
Chickenpox 
Leprosy 
Measles 

Typhoid  fever    . . 
Septicemia 
Erysipelas 

Wards,  Ancon  Hospital,  disinfected  and  fumigated   for 

Plague 
Number  of  cubic  feet  disinfected  and  fumigated 
,,        of  rooms  fumigated  and  disinfected 

Material  used : 

Crude  oil  . .  . .  . .   gallons 

Larvacide  ..  ..  ..        ,, 

Destruction  of  rats : 

Number  of  rats  caught  and  killed 
Average  number  of  rat-traps  in  use 
Poisons  placed 

Inspections  of  houses  and  yards : 
Houses  and  yards  inspected 

Persons  notified  to  keep  premises  in  good  condition 
Warning  notices  complied  with 


1,562 
1,140,000 

13 
20 

665 


6 

3 

1 
29 

1 
1 
4 
7 


2,933,800 
918 


4,200 
8,522 

14,956 

361 

2,480 


1,044 
365 
356 
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Number   letters  to  alcalde   requesting    enforcement   of 

sanitary  rules  and  regulations                    . .                  . .  81 

Number  of  shacks,  stables,  and  old  buildings  condemned 

and  demolished      . .                  . .                  .  .                  . .  80 

Number  of  yards  cleaned           ..                  ..                  ..  2,254 

Loads  of  refuse  removed  from  the  city       . .                  . .  5>°25 

New  buildings : 

Number  of  plans  submitted  to  health   officer   and  ap- 
proved . .  . •  • •  • •  210 


SANITATION— COLON,  CRISTOBAL,  MOUNT    HOPE,  TORO 

POINT. 
Medical  inspection : 

Number  of  cases  reported  by  medical  inspectors 
,,  ,,     inspected 

,,  ,,     sent  to  hospital 

,,        of  sick  children  visited 
Total  number  of  visits 
Number  of  sick  babies  sent  to  hospitals 

Water  and  sewers : 

Number  of  connections  made  during  the  year  . .  155 

Total  number  of  connections  made  to  date  . .  767 

Number  of  outstanding  permits                   . .  . .  494 

,,       of  houses  in  which  extensions  were  made  . .  57 


35 

35 

35 

i,352 

4,i3i 
21 


Houses : 

Plans  approved         ..                  ..                  ..                  ..  171 

Permits  to  repair  issued              . .                  . .                  . .  321 

,,        to  occupy  issued            ..                  ..                  ..  no 

Temporary  permits  to  occupy  issued           . .                  . .  16 

Number  of  houses  in  which  defective  plumbing  fixtures 
were  found  and  reported  to  superintendent  of  public 

works  . .                   . .                  . .                  . .                  . .  1,052 

Sanitation  of  Colon : 

Average  number  of  cans  of  garbage  removed  daily      . .  2,059 

Number  of  loads  of  yard  garbage  removed                    . .  4,882 

,,           acres  of  vegetation  removed       ..                  ..  143 
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Number  of  acres  of  streets  cleaned 

private  properties  cleaned 

square  yards  of  pools  oiled 

mosquito-breediog  places  found 

water  receptacles  treated 

linear  feet  of  ditches  constructed 
,,  ,,  ,,       maintained 

nuisances  abated 

buildings  inspected 

square  yards  of  alleys  cleaned  . . 

crab  holes  worked 

loads  of  refuse  hauled  from  burned  section 
Notice  to  abate  nuisances  served 
Colon  and  Cristobal  garbage  disposed  of,  at  dump,  Colon 

Sanitation  of  Cristobal : 

Number  of  square  yards  of  pools  oiled 
,,  water  receptacles  treated 

,,  mosquito-breeding  places  found 

,,  crab  holes  worked 

Linear  feet  in  ditches  maintained 

Sanitation  of  Mount  Hope : 

Number  of  square  yards  of  pools  oiled 
water  receptacles  treated 
linear  feet  of  ditches  maintained 
crab  holes  worked 
mosquito-breeding  places  found 
linear  feet  of  ditches  constructed 

Sanitation  of  Toro  Point: 

Number  of  square  yards  of  pools  oiled 
water  receptacles  treated 
mosquito-breeding  places  found 
linear  feet  of  ditches  constructed 
,,  ,,  ,,       maintained 

square  yards  of  vegetation  removed 
crab  holes  worked 
doses  quinine  tonic  distributed . . 
cubic  yards  of  ditches  constructed 


3.958 

1,520 

271.026 

3.133 

349.405 

5.620 

73,639 

3,621 

38,103 

1,462,022 

56,300 

2iq 

4,608 


54,748 

55,050 

512 

900 

2,500 

433,698 

212,580 

223,111 

14.815 

2,041 

6,969 

573,420 

58,280 

921 

44,669 

133,966 

35,ooo 

42,649 

76,706 

1,836 
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Number  of  adult  mosquitoes  killed 
crabs  killed 


9,657 
905 


SANITATION— CANAL   ZONE. 


Months. 

No.  of  Gallons 

Darvacide 

used. 

No.  of  Gallons 

Crude  oil 

used. 

January 

9.743 

44,043 

February 

8,107 

35,784 

March 

9,035 

53,386 

April 

8,635 

41.225 

May 

11,198 

43,996 

June 

12,478 

42,960 

July 

10,687 

56,116 

August 

11,002 

67,418 

September 

10,978 

67,769 

October 

io,370 

77,352 

November 

9,97° 

70,331 

December 

10,952 

49,399 

Total 

123,155 

049,779 

Houses  fumigated  and  disinfected  for  trans- 
missible diseases     . .                 . .  . .  239 

Inspections  for  adult  mosquitoes  . .  16,867 

Rats  destroyed           . .                 . .  . .  9,658 

Note. — Grass-cutting,  garbage  removal,  and  screen- repairing  are 
done  by  Quartermasters'  Department  upon  request  from  this  department. 

Ditch  construction  and  maintenance  is  done  by  the  Engineering 
Department  upon  request  from  this  department. 


Forthcoming  Exhibition  of  Mining 
Machinery  in  London, 

The  Mining  Machinery  Exhibition  to  be  held  at  the 
Royal  Agricultural  Hall,  Islington,  N.,  from  May  29th  to 
June  7th,  1913,  is  the  fifth  of  the  series  organized  by 
Messrs.  Montgomery.  A  strong  association  of  manufac- 
turers representing  leading  firms  in  the  industry  has  been 
formed,  and  these  exhibitions  have  now  become  quinquen- 
nial, so  that  after  next  year's  there  will  not  be  another 
exhibition  held  until  1918.  This  arrangement  both  pre- 
vents a  tax  on  the  manufacturer  through  the  multiplicity 
of  exhibitions ,  and  enables  each  to  be  thoroughly  represen- 
tative. Already  three-fourths  of  the  available  space  has 
been  taken  up,  whilst  a  strong  Consultative  Committee  has 
been  formed  to  supervise  demonstrations  of  life-saving, 
etc.,  apparatus  and  devices,  organize  lectures  on  subjects 
of  immediate  importance  to  those  engaged  in  mining 
operations,  secure  the  attendance  of  British,  Colonial  and 
foreign  representatives  of  Mining  Institutes,  etc. 

The  Committee  consists  of  Mr.  W.  E.  Garforth, 
LLD.,  President  of  the  Institution  of  Mining  Engineers  ; 
Sir  Ralph  Ashton  ;  Professor  J.  S.  Haldane,  F.R.S.  ;  Sir 
Henry  Hall,  I.S.O.  ;  Sir  Thomas  H.  Holland,  K.C.I.E., 
F.R.S.  ;  Mr.  A.  M.  Lamb,  M.Inst.  M.E. ;  Mr.  H.  C.  Peake, 
Past  President,  Inst.  M.E.  ;  and  Mr.  H.  I,.  Sulman,  Past 
President,  I.M.M. 

Lectures  have  already  been  promised  by  Professor 
Haldane,  F.R.S.,  and  other  well-known  authorities. 

The  offices  of  the  Exhibition  are  at  43 ,  Essex  Street 
Strand,  London,  W.C. 


The  map  of  the  re-survey  of  the  Raniganj  Coal-field 
will  be  issued  later. 


Cransactions 

of  the 
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Dishergarh   Meeting. 

On  the  2nd  December,  19 12,  an  Ordinary  General 
Meeting  of  the  Mining  and  Geological  Institute  of  India 
was  held  at  Dishergarh,  in  conjunction  with  a  visit  to  the 
Sodepore  Colliery,  at  the  kind  invitation  of  the  Bengal 
Coal  Co.,  Ld. 

At  9  a.m.,  the  members,  under  the  guidance  of  Mr. 
Glen  George,  the  Chief  Mining  Engineer  of  the  Company, 
and  his  staff  of  officers  proceeded  to  visit  the  colliery. 

The  following  particulars  were  kindly  furnished  by 
the  Company. 

Sodepore  Colliery  is  situated  in  the  western  portion  of 
the  Raneegunge  Coalfield — about  140  miles  from  Calcutta, 
and  near  Sitarampur. 

There  are  at  present  three  pits  working,  Nos.  6,  7  and 
8  ;  all  placed  on  the  strike,  roughly  400  ft.  deep  and  1200 
ft.  apart. 

The  seam  worked  is  the  Dishergarh  which  is  16  ft. 
6  ins.  thick. 

In  1907  an  electric  generating  station  was  erected  and 
hauling  and  pumping  plant  put  in  No.  6  Pit  alone. 


220     TRANS.   MINING   &   GEOL.   INST.   OF   INDIA.     [Vol.  VII, 

The  particulars  of  the  plant  installed  then  are :  — 
Two    200   Kilowatt   three-phase    alternating    current 

sets,  2,200  volts,  50  cycles  (makers  Messrs.  Johnson 

&  Phillips). 

Two  slow-speed  Robey  engines. 

The  engines  and  sets  are  direct  coupled. 

Two  underground  haulages,  friction  clutch  type  with 
60  H.-P.  220  volt  motors  (makers  Messrs.  Ernest  Scott 
&  Mountain). 

Two  three-throw  Ram  pumps,  driven  by  25  H.-P. 
220  volt  motors  capable  of  delivering  5000  gals,  per  hour 
against  400  ft.  head  (makers  Messrs.  Ernest  Scott  & 
Mountain). 

The  current  for  No.  6  Pit  haulages  and  motors  was 
transformed  at  pit  top  from  2200  volts  to  220  volts,  and 
then  taken  down  No.  6  Pit. 

For  various  reasons  the  entire  scheme  was  not  carried 
out,  only  No.  6  Pit  was  electrified  underground  and  No.  7 
and  8  left  with  their  steam  equipment. 

While  the  plant  at  the  generating  house  and  No.  6  Pit 
gave  satisfaction,  as  the  generating  sets  were  only  utilized 
to  25  %  of  their  capacity,  full  advantage  was  not  being 
obtained  and  the  cost  per  unit  used  was  very  heavy. 

The  main  pumping  of  the  whole  colliery  was  being 
done  by  steam  at  No.  7  Pit  by  two  Duplex  steam  pumps 
22  ins.  steam  cyls.  10  ins.  rams.  Haulage  and  dip  pumping 
at  No.  7  Pit  was  also  done  by  steam. 

In  191 1  the  Directors  decided  to  completely  electrify 
the  colliery  below  ground  and  thus  utilize  the  generating 
station  to  the  utmost  possible. 

The  following  extensions  and  alterations  were  carried 
out: — 
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New  Switchboard.  Consisting  of  six  panels, 
two  controlling  the  two  generators  and  four  feeder 
panels. 

The  panels  are  of  the  enclosed  type  so  arranged  that 
no  access  can  be  obtained  to  any  panel  while  it  is  carrying 
current,  nor  can  current  be  switched  on  until  the  panel  is 
completely  closed. 

The  usual  recording  instruments  and  synchronisers 
are  fitted  and  also  a  Tyrell  Regulator  for  maintaining  an 
even  voltage. 

No,  7  Pit  Circuit.  The  current  is  taken  by  over- 
head mains  (No.  4  S.  W.  G.)  to  7  Pit  top  where  a  sub- 
station switch  pillar  is  erected. 

The  current  is  taken  down  the  shaft  (at  2200  volts) 
to  a  transformer  station  at  No.  7  Pit  bottom  by  a  three- 
cored  double  armoured  wire  cable  (each  core  '0937  sq.  in 
section). 

It  is  then  transformed  by  two  125  K.  W.  transformers 
to  500  volts  and  taken  to  the  main  pumps  and  haulage. 

The  two  pumps  are  the  centrifugal  type,  each  capable 
of  30,000  gals,  per  hour  against  450  ft.  head  and  are  by 
Messrs.  Orten  Boving  &  Co. 

They  are  driven  by  two  90  H.-P.  motors  (500  volts)  and 
the  speed  is  1450  revolutions  per  minute. 

No.  7  Haulage.  This  is  of  the  friction  clutch  type 
and  driven  by  a  60  H.-P.  500  volts  motor. 

The  speed  of  the  motor  is  480  revolutions  per  minute. 

Double  reduction  gear  is  used  (first  reduction  by  raw 
hide  pinion,  second  by  helical  gears)  and  the  rope  speed  is 
6  miles  per  hour. 

Six  tubs  per  set  are  raised. 

No.  7  Pit  Dip  Pump.  This  is  a  3-throw  ram  type 
capable  of  5000  gals,  per  hour  against  400  ft.  head. 
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No.  8  Pit  Circuit.  Current  is  taken  by  overhead 
mains  to  No.  8  Pit  surface  substation. 

One  lead  goes  to  a  transformer  and  is  transformed  to 
500  volts  for  the  fan  motor. 

The  other  lead  goes  down  No.  8  Pit  by  a  shaft  cable 
(similar  to  No.  7  but  each  core  '0337  sq.  inch)  to  an 
underground  transformer  station  where  it  is  transformed 
to  500  volts  for  haulage  and  dip  pumping. 

No.  8  Haulage.  This  is  of  the  same  size  as  No.  7 
haulage,  but  in  place  of  a  friction  clutch  is  electrically 
controlled. 

Dip  Pump.  This  is  a  three-throw  ram  type  capable 
of  5000  gals,  per  hour  against  400  ft.  head. 

Fan.  The  colliery  was  formerly  ventilated  bjT  the 
exhaust  steam  from  the  main  pumps  at  No.  7  Pit. 

The  change  to  electrical  pumping  necessitated  a 
fan. 

The  fan  installed  is  the  ' f  Ordnance  Fan  ' '  — a  double 
inlet,  small  diam.  high  speed  type  and  is  capable  of 
150,000  cub.  ft.  of  air  at  i\  in.  water  gauge  at  182  rev. 
per  min. 

The  motor  is  a  60  H.-P.  500  volt  motor  and  drives  the 
fan  by  a  rope  drive. 

An  engine  is  also  provided  and  can  readily  be  coupled 
to  the  fan. 

The  fan  is  at  present  doing  approx.  180,000  cub.  ft. 
air  at  1*3  W.G. 

No.  6  Pit  Circuit.  This  is  unaltered  and  was  put 
in  four  years  ago.  The  current  is  transformed  at  the  pit 
top  to  220  volts  taken  down  by  two  shaft  cables. 

Two  friction  clutch  type  haulage  (60  H.-P.,  720  R.P.M. 
motors)  and  a  dip  pump  are  the  electrical  equipment  of 
this  pit. 
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General.  During  the  rains  the  generating  sets  can 
now  be  loaded  up  to  90  %  of  their  capacity. 

The  boiler  plant  is  of  3  Lancashire  boilers  120  lbs. 
pressure. 

A  new  steel  chimney  100  ft.  high  and  6  ft.  in  dia.  is 
in  the  course  of  erection. 

The  Consulting  Electrical  Engineer  for  the  recent 
electrical  extension  work  has  been  Mr.  H.  H.  Reynolds, 
and  the  material  was  supplied  and  erected  by  Messrs. 
Siemens  Brothers  Dynamo  Works,  Ed. 

At  12-30  p.m.  the  members  were  entertained  at  lunch 
by  the  Bengal  Coal  Company.  The  following  members 
were  present: — 

Messrs.  G.  F.  Adams,  Thos.  Adamson,  C.  T.  Ambler,  H.  Archdale, 
T.  B.  Argyle,E.  L.  Barnett,  R.  Barrowman,  W.  H.Bates,  A.  G.  Benuertz, 

D.  Blair,    R.    J.    Browne,    G.    Castles,    H.    Chambers,    A.    J.  Cooper, 

F.  Cooper,    F.  L.  Cork,  D.   C.    Crerar,  C.  J.  E.  David,  F.   Dufton,   E. 

G.  Flewker.  A.  Finlayson,  W.  Forster,  G.  George,  T.  S.  Gibson, 
H.  H.  Hayden,  J.  S.  Hunter,  P.  S.  Keelan,  S.  Kirk,  C.  J.  G.  Loveband, 
A.  G.  Mackay,  D.  Mackinnon  (Jr.),  J.  Mackintosh,  J.  G.  Maughan,  J.  V. 
Maughan,  C.  H.  McCale,  S.  McMurtrie,  J.  A.  Millar,  G.  Miller,  R. 
Mitchell,  C.  Nairne,  G.  Naysmith,  Dr.  O'Connor,  J.  A.  Oliver,  J.  G. 
Piggford,  T.  C.  Piggford,  H.  C.  Read,  W.  J.  Rees,  H.  H.  Reynolds, 
F.  H.  Robinson,  J.  Robinson,  A.  Russell,  E.  S.  Saunders,  R.  R. 
Simpson,  A.  S.  Thomson,  W.  H.  Topham,  A.  Topping,  H.  M.  Tarlton, 

E.  S.  Tarlton,  C.  H.  R.  Thorn,  W.  Wanklyn,  H.  D.  Wilkinson,  F. 
Powell  Williams,  W.  D.  Williams,  and  J.  Wilson. 

The  members  then  met  in  the  Dishergarh  Club  for  the 
reading  and  discussion  of  papers.  Before  opening  the 
meeting,  the  President  (Mr.  G.  F.  Adams)  announced 
that  Mr.  Topping  had  represented  the  Institute  at  the 
funeral  of  the  late  Sir  William  Dring  and  that  a  wreath 
had  been  sent  on  behalf  of  the  members. 
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The  President  then  read  the  minutes  of  the  last 
General  meeting  held  at  Asansol  on  5th  August,  1912, 
which  were  confirmed.  With  reference  to  the  minutes  he 
enquired  from  the  Honorary  Secretary  as  to  the  position 
of  the  question  of  the  Library. 

The  Honorary  Secretary  stated  that  the  rules  had 
been  finally  passed  by  the  Council  and  sent  to  press,  and 
that  they  would  be  circulated  to  members  as  soon  as 
possible. 

The  President :  Gentlemen,  we  have  a  very  interest- 
ing paper  here  written  by  Mr.  H.  Walker,  on  ''Notes  on 
Geological  Re-Survey  of  the  Raniganj  Coalfields."  These 
are  practically  the  labours  of  the  Raniganj  Map  Com- 
mittee, which  commenced  its  work  soon  after  the  founda- 
tion of  this  Institute.  I  will  now  ask  Mr.  Simpson  to  read 
Mr.  Walker's  paper. 

Mr.  Simpson  then  read  extracts  from  Mr.  Walker's 
paper  and  at  the  same  time  laid  the  maps  on  the  table. 

After  the  paper  had  been  read,  Mr.  Mitchell  sug- 
gested that  mileages  should  be  shown  on  the  maps  along 
the  Grand  Trunk  Road  and  the  East  Indian  Railway. 

The  Honorary  Secretary  pointed  out  that  the  maps  had 
already  been  sent  to  press,  and  it  was  not  possible  now  to 
do  this.  Mr.  Mitchell  then  proposed  a  vote  of  thanks  to 
Mr.  Walker  for  his  very  interesting  paper  and  also  to 
Mr.  Simpson  for  reading  it.  This  was  seconded  by  Mr. 
McCale. 

The  President  called  for  discussion  on  the  paper:  it 
was  suggested  by  Mr.  Simpson  that  as  the  members  had 
not  yet  had  time  to  examine  the  work  in  detail  it  would 
be  well  to  adjourn  the  discussion  pending  the  publication 
of  the  maps. 
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The  discussion  was  therefore  adjourned  until  the  maps 
had  been  printed. 

The  President  then  brought  forward  a  paper*  by  Sir 
Ralph  Percy  Ashton  on  "Some  Lessons  in  Sanitation 
from  the  Panama  Canal  Zone, "  and  suggested  that  it  be 
taken  as  read. 

The  suggestion  was  adopted. 

A  short  note  on  " 'Shaft  Bottoms  "  by  Capt.  F.  I.  h. 
Ditmas  was  introduced  but  was  left  for  discussion  at 
Branch  meetings. 

The  full  discussion  of  Mr.  McCale's  paper  on  "Two 
Undergound  Fires"  was  postponed  until  the  next  Annual 
meeting. 


*   Published  in  Trans.  Vol.  VII,  Part  2. 


Note  on  the  Geological  Re=Survey  of  the 
Raniganj  Coal=field,  Bengal. 

BY 

H.   Walker,   F.Ci.S. 

CHAPTER   I. 

INTRODUCTION. 

In  1845-46  the  Raniganj  Coal-field  was  first  carefully 
examined,  mapped  and  reported  upon  by  Mr.  D.  H. 
Williams,  Geological  Surveyor  to  the  Honourable  East 
India  Company.  The  geological  re-examination  of  the 
coal-field  was  undertaken  in  1858-60  by  Mr.  W.  T.  Blanford 
of  the  Geological  Survey  of  India.  As  a  result  of  Mr. 
Blanford 's  work  a  Memoir1  with  attached  map  was  pub- 
lished. 

Mr.  Blanford  accurately  described  the  topography  and 
general  geology  and  demarcated  the  boundaries  of  the 
various  formations  and  instituted  a  classification  which 
is  accepted  to  the  present  day. 

With  Mr.  Blanford's  map  of  1861  as  a  basis,  Mr.  G. 
A.  Stonier  (late  Chief  Inspector  of  Mines  in  India)  added 
information  of  seams  obtained  by  subsequent  mining 
developments  and  published  a  map  in  1905. 2 

The  present  geological  re-survey,  the  third,  has  been 
undertaken  under  the  direction  of  a  committee  of  the 
Mining  and  Geological  Institute  of  India.  Managing 
Agents  of  Colliery  Companies  and  Managers  of  Mines  having 


1  Mem..  Geol.  Sur.  Ind.,  Vol.  ITI,  Pt.  I. 

2  Supplement,  Colliery  Guardian,  Feb.  ioth,  1905. 
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consented  to  co-operate  with  the  Committee,  maps  of  the 
coal-field  on  a  scale  of  four  inches  to  a  mile  were  pre- 
pared. These  were  issued  to  Managers  of  Mines  in  order 
that  all  underground  information  of  seams  obtained  from 
borings  and  workings  might  be  plotted. 

In  the  course  of  my  geological  survey  of  the  coal- 
field I  have  had  opportunities  of  examining  a  good  deal  of 
this  additional  information,  and  use  has  been  made  of  it 
in  the  following  pages. 

I  understand  that  all  underground  information  has 
been  received  and  that  under  the  direction  of  Mr.  Simpson, 
Honorary  Secretary  to  the  Committee,  the  work  of  plot- 
ting the  information  received  on  the  one  set  of  sheets  is 
nearing  completion. 

Mr.  Blanford,  referring  in  his  Memoir  (p.  8)  to  Mr. 
Williams'  Report,  writes  :— 

"  On  the  other  hand,  the  statements  are,  for  the  most 
"part,  accurate;  the  various  rocks  are  well  and 
"  clearly  described  and,  in  general,  the  relations  of 
(<  the  different  beds  to  each  other  are  correctly  made 
(l  out.  It  will,  however  be  necessary  to  point  out  in 
"  some  detail  what  errors  existed  in  Mr.  Williams' 
"  Report." 

The  present  re-survey,  the  third,  has  shown  the 
remarkable  accuracy  of  Dr.  Blanford's  work  ;  very  little 
entirely  surface  information  has  been  corrected.  Hence 
the  map  of  the  coal-field  owes  its  changed  appearance 
almost  entirely  to  additional  information  obtained  from 
widespread  workings. 
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CHAPTER   II. 

THE  TALCHIR   GROUP. 

I  have  no  additional  lithological  information  to  add 
to  what  Dr.  Blanford  wrote.  The  sections  as  described  by 
him  have  been  checked. 

The  northern  boundary  between  the  Crystalline  Series 
and  the  Talchirs  from  the  Barakar  to  Juspur  has  been 
amplified  in  details,  and  to  the  south-east  of  the  latter 
village  another  small  inlier  of  crystalline  rocks  has  been 
mapped. 

The  narrow  strip  of  Talchirs  lying  between  the  north- 
north-east  and  south-south-west  faults  of  Boldi  and  Harir- 
pur,  in  the  extreme  north-west  of  the  field,  is  faulted 
against  the  crystalline  rocks.  In  this  place,  not  only  are 
the  Talchirs  inclined  at  high  angles,  but  near  the  bound- 
ary they  contain  veins  and  stringers  of  well  crystallized 
quartz.  There  is  another  similar  occurrence  in  connection 
with  the  undoubted  fault  south  of  Chargora. 

To  the  north  of  Bareghar  the  Barakar  rocks  are  not 
faulted  directly  against  the  gneisses.  There  intervenes  a 
narrow  strip  of  Talchir  shales.  This  occurrence  is  due  to 
a  fault  parallel  to  the  main  boundary  fault  which,  in  some 
places,  is  only  a  few  yards  away. 

In  connection  with  the  boundary  fault  running  in  a 
south-easterly  direction  from  the  Grand  Trunk  Road 
across  the  Damuda,  Dr.  Blanford  mentions  the  occurrence 
of  small  patches  of  Talchir  rocks  (p.  37).' 

These  lenticular-shaped  outcrops  are  to  be  found 
between  the  villages  of  Koitadhi  and  Patlabari,  are  three 
in  number,  consist  of  typical  green,  muddy,  Talchir  shales; 


1  This   and   similar   references    are    to    pages   in     Dr.    Blanford 's  Memoir — 
Mem.,  Geol.  Sur.  Ind.,  Vol.  III. 
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and  are  too  small  to  be  mapped.  Another  small  outcrop 
of  Talchir  rocks  is  to  be  seen  in  the  cutting  on  the  East 
Indian  Railway  Grand  Chord  line  about  one  quarter  of  a 
mile  west  of  Shampur  Block  Hut.  A  few  feet  of  Talchirs 
and  a  two-foot  dyke  of  mica-peridotite  lie  between  the 
Barakar  rocks  and  the  schists.  The  surface  on  each  side 
of  the  cutting  is  too  soil-covered  for  anything  further  to 
be  seen. 

Several  inliers  of  crystalline  rocks  are  to  be  found 
near  the  margins  of  the  Talchir  outcrops.  This  is  a  pheno- 
menon that,  knowing  that  the  surface  of  the  gneisses  and 
schists  on  to  which  the  Talchirs  have  been  deposited  is  in 
all  probability  very  uneven,  one  expects  to  find.  Still  it 
is  worthy  of  note  that  at  Barwadhi,  Kenjia  and  Jamairi 
the  inlier  in  each  case  is  connected  with  a  fault.  The 
Paharpur  inlier  is  very  probably  connected  with  the  Raj- 
pura  fault.  This  cannot  be  settled  because  the  surface  is 
covered  with  soil.  The  two  inliers  between  Juspur  and 
Dulalsol  appear  to  have  been  formed  by  the  normal  pro- 
cesses of  denudation.  Mr.  E.  J.  Jones,  in  his  Memoir  on 
the  Southern  Coal-fields  of  the  Satpura  Gondwana  Basin, 
notes  similar  occurrences.1 


CHAPTER  III. 
THE    DAMUDA    GROUP. 

I  have  little  to  add  to  the  general  description  of  the 
Damuda  Group  (pp.  36-46). 

Attention  is  called  by  Dr.  Blanford  (p.  42.)  to  a  small 
unconformity  which  exists  near  the  Jain  Temples  to  the 


1  Mem.,  Geol.  Sur.  Ind.,  Vol.  XXIV,  Pt.  I,  p.  13. 
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north  of  the  Grand  Trunk  Road  at  Bagunia.  Mr.  Stonier 
places  the  boundary  between  the  Barakar  Series  and  the 
Ironstone  Shales  a  little  distance  to  the  south  of  the  road. 
I  have  carefully  examined  the  outcrops  and  agree  with 
Dr.  Blanford  that  the  boundary  should  be  placed  to  the 
north  of  the  road. 

I  have,  as  is  noted  at  length  elsewhere  {infra,  pp.  239, 
256-259),  examined  the  cores  from  a  boring  put  down 
through  the  lowest  beds  of  the  Raniganj  Series  into  the 
Ironstone  Shales  and  have  found  that  at  this  place  (Chin- 
churia,  in  the  east  of  the  field)  the  passage  from  the  one 
to  the  other  is  a  gradual  one  (p.  43). 

Present-day  Indian  miners  are  quite  as  conservative 
as  they  were  in  Dr.  Blanford's  day  (p.  166)  and  it  is  still 
customary  to  leave  coal  on  the  roof.  Similarly,  the  floor 
is  rarely  ripped.  Between  these  two  factors  it  is  only  in 
such  work  of  the  nature  of  shaft-sinking,  incline-cutting 
and  sump-making  that  the  floor  and  roof  can  be  properly 
examined.  This  is  an  unfortunate  matter  from  the 
palseobotanist's  point  of  view— for  fossil  plants  are  to  be 
found  in  the  roof  and  floor  layers  more  abundantly  than 
elsewhere. 

While  on  the  coal-field  I  obtained  fossil  plants  from 
the  following  places  : — 

In  the  Barakar  Series  :  — 

(1)  The  new  incline  at  Parastol,  Kasta  area. 

(2)  The  left  bank  of  the  Barakar  north  of  the  East 

Indian  Railway  Company's  pumping  station. 

From  the  Raniganj  Series  :  — 

(1)     Above  and   below   the    Raniganj    seam,    No.    1 

incline. 
(2      Between  the  Raniganj  and  Narainkuri  seams. 
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(3)  The  Samlah  inclines. 

(4)  The  Kendra  shafts. 

As  far  as  I  have  been  able  to  determine,  the  above 
material  has  not  added  any  new  species. 

Section  i. — The  Lower  Damuda  Group  or 
Barakar  Series. 

Beginning  in  the  north-west  portion  of  the  field,  the 
boundary  between  the  Talchir  rocks  and  the  Barakars  to 
the  north  of  Kapaseria  is  mapped  by  Dr.  Blanford  as 
taking  a  sweep  from  south-east  to  almost  due  east.  This 
requires  some  modification,  for  there  is  a  large  fault  run- 
ning in  a  north-west  to  south-east  direction  which  throws 
down  the  Barakars  to  the  north-east.  The  fault  is  in  the 
Rajpura  mouza. 

To  the  north  of  Churulia  and  Jainagar  the  Barakar 
rocks  abut  on  to  the  Crystallines.  From  the  east  of 
Churulia  and  running  in  a  north-west  direction  the  bound- 
ary is  faulted.  The  well-known  fault-breccia  occurs  in 
connection  with  this  fault  and  near  Churulia  is  quarried  for 
railway  ballast.  Mention  is  made  by  Dr.  Blanford  of  this 
fault  (p.  50)  but  on  the  map  the  boundary  is  marked  as 
one  of  deposition. 

Bearing  in  mind  the  remarks  concerning  the  apparent 
want  of  influence  by  the  Jamiari  faults  on  the  Barakar- 
Ironstone  Shale  boundary  to  the  south  (p.  150),  I  paid 
particular  attention  but  could  find  no  evidence  of  any  dis- 
placement. 

The  small  area  of  rocks  which  appears  from  under- 
neath the  alluvium  and  laterite  at  Samlah  belongs  to  the 
Raniganj  Series.  In  Dr.  Blanford' s  map  the  area  is 
coloured  as  Barakar,   although  the  legend  letter  for  the 
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Raniganj  Series  is  printed.     Dr.  Blanford  calls  attention 
to  this  error  in  his  Errata  (p.  viii). 

I  have  been  unable  to  find  any  trace  of  Ironstone 
Shales  to  the  south  of  the  Kasta-Raswan  area  of  Barakar 
rocks.  On  the  north  bank  of  the  Adjai  near  the  village 
of  Benwi  and  again  between  Benwi  and  Jamalpur  I  found 
large  refuse  heaps  of  slag.  The  local  people  could  give  me 
no  information  as  to  how  they  had  been  formed,  and  since 
smaller  heaps  have  been  found  by  me  to  the  north  on 
undoubted  Barakar  rocks  and  have  most  obviously  been 
formed  in  the  process  of  working  the  ferruginous  bands  in 
the  Barakars,  I  cannot  consider  these  Benwi  heaps  as 
proving  the  presence  of  Ironstone  Shales  in  the  vicinity. 

Whilst  it  is  true  that  false-bedding  is  rare  in  the 
Barakar  Series  (p.  43),  yet  in  places  the  passages  from 
coarse  to  fine-grained  sandstones  are  so  frequent  as  to 
simulate  extensive  false-bedding.  An  excellent  example 
of  this  is  to  be  seen  in  the  cutting  between  Mugma  station 
and  the  Kudia. 

An  excellent  bed  of  white  sandstone  runs  from  south 
of  Kapaseria  across  the  Grand  Trunk  Road  and  in  a  north- 
west direction  to  the  Bareghar  fault  (p.  40).  Under- 
lying this  run  of  sandstone  occurs  a  seam,  the  outcrop  of 
which  is  marked  by  a  mica-peridotite  sill.  Above  the  roof 
is  a  well-marked  band  of  sandstone.  The  section  is:  — 
Coarse  white  sandstone  . .  . .       4V 

Carbonaceous  shale  . .  . .     15  V 

Ironstone  . .  . .        i'o" 

Coal  ..  ..  ..       9/6" 

This  is  better  seen  than  the  long  stretches  of  sandstone 
found  north  of  Samdi  and  Churulia,  for  it  is  not  inter- 
sected and  hardened  by  igneous  intrusions. 

Well-bedded    and    well- jointed    sandstones    occur   on 
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the  right  bank  of  the  stream  to  the  north-west  of  Arung. 
They  form  marked  scarps  and  dip-slopes,  the  latter  being 
very  like  pavements.  In  the  sandstones  to  the  south  of 
Dendwa  and  near  to  the  boundary  faults  are  numerous 
veins  and  stringers  of  well-crystallized  quartz.  Attention 
will  be  drawn  to  other  similar  instances  (ante,  p.  228). 

The  occurrence  of  fire-clay  in  connection  with  the 
coal  seams  is  not  alluded  to  by  Dr.  Blanford.  In  the 
Barakar  Series  fire-clay  is  found  both  as  a  parting  in  the 
coal  and  as  a  floor.  This  is  the  case  in  the  Galphabari 
seam.  Fire-clay  also  occur  in  the  seams  to  the  north  of 
the  Grand  Trunk  Road  and  railway  west  of  Barakar, 
notably  in  the  Sursaparhi  mouza. 

(C  Just  at  the  north  end  of  Bara  village,  a  vein 
"of  quartz  is  seen  apparently  cutting  through  the 
"Damuda  beds  and  altering  them.  It  so  resembles 
"granitic  veins  that  it  is  difficult  to  avoid  believing 
"that  it  is  one.  However,  it  may  be  aqueous  in 
"origin  as  it  is  by  no  means  well  seen  "  (p.  47). 

In  this  matter  I  agree  with  Dr.  Blanford,  that  the 
quartz  has  marked  similarity  to  a  granitic  vein.  At  the 
same  time,  I  found  two  other  occurrences  of  quartzose 
material  which  point  more  closely  to  an  aqueous  origin. 
In  the  first  case,  seen  in  the  Barakar  grits  near  the  Crystal- 
line-Talchir  boundary  about  one  mile  to  the  south-east  of 
Afzalpur,  the  quartz,  about  two  inches  thick,  was  inter 
bedded  with  the  grits.  The  second  instance,  amongst  the 
sandstones  forming  the  drainage  slopes  to  the  stream  east 
of  Arung,  was  more  disturbed  but  still  appeared  to  be  of 
aqueous  rather  than  of  igneous  origin. 

Until  quite  recently  a  seam  was  worked  at  Arung,  in 
the  aiea   of  the   Barakar  rocks  to  the  north  of  the  Adjai. 
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This  seam  is  32  feet  in  thickness  and  is  in  a  position  which 
apparently  corresponds  with  the  Khorabad  seam  (p.  47), 
for  it  is  only  a  little  above  the  base  of  the  Barakar  Series 
at  this  point.  From  the  point  of  view  of  thickness  it  might 
be  regarded  as  the  same  as  the  Kasta  seam,  but  this  is 
doubtful  as  I  believe  that  the  Kasta  seam  will  be  found  to 
be  higher  in  the  series. 

The  Arung  seam  is  overlain  at  a  distance  of  about 
130  feet  by  a  good  run  of  highly  ferruginous  sandstone. 
A  ferruginous  bed  is  poorly  exposed  to  the  south  of  Bara 
(Barhra)  and  I  am  informed  that  coal  has  been  found  in 
a  well  in  this  village  at  "some  30  cubits"  depth.  In  the 
village  of  Raswan  there  is  a  similar  run  of  ferruginous 
sandstones,  and  it  seems  probable  that  a  borehole  in  a  pro- 
perly selected  site  would  give  coal.  However,  knowing 
the  poor  quality  of  coal  which  has  already  been  won  in 
this  area,  there  is  not  much  inducement  to  prove  such 
seams.  What  coal  is  won,  is  sold  locally.  It  is  worthy 
of  note  that  since  the  Satnlah  inclines  were  opened  the 
Arung  incline  has  been  closed  down  through  loss  of  busi- 
ness The  Kasta  incline  being  further  removed  is,  I 
understand,  still  being  worked. 

Since  the  year  1861  several  very  thick  seams  have 
been  discovered  in  the  Barakar  Series,  of  which  the  thick 
seam  of  Laikdeeh  is  the  most  notable. 

The  section  given  is — 

Coal  ..  ..     30V 

Stone- band  . .  . .        3  V 

Coal  ..  ..     48V 

Inferior  coal  . .  12 V 


Total  thickness       . .     93V 
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This  seam  is  thrown  to  the  north  by  the  large  fault 
running  in  the  bed  of  the  Barakar.  and  it  is  exposed  by  a 
stream  half  a  mile  to  the  north  of  the  village  of  Ramnagar. 
The  Ramnagar  mouza,  and  also  that  of  Kendwa  to  the 
south,  has  been  thoroughly  explored  by  borings  put  down 
by  the  Bengal  Iron  and  Steel  Co.,  Ltd. 

At  (Barakar  Bagunia)  a  seam  10  feet  in  thickness  is 
the  first  seam  below  the  Ironstone  Shales.  This  seam 
extends  eastwards  into  Kendwa,  and  in  this  mouza  has  a 
thickness  of  8  feet.  A  bore  put  down  in  the  outcrop  of 
this  seam  at  Kendwa  reached  the  Ramnagar  seam,  12  feet 
thick,  at  6i6'  6",  and  passed  through  no  other  intervening 
seams.  An  examination  of  the  distances  between  the 
Ramnagar  and  Laikdeeh  seams  recorded  by  the  boreholes, 
has  shown  that  borings  near  the  outcrop  give  greater 
distances  than  those  bores  put  down  further  to  the  dip. 
Also,  that  bores  near  the  outcrop  to  the  west  record 
smaller  distances  than  those  similarly  placed  further  to  the 
east.  In  fact,  the  strata  between  the  two  seams  are 
thickening  to  the  east  and  thinning  to  the  dip.  The 
Ramnagar  seam  is,  as  far  as  I  know,  not  represented  in 
the  Laikdeeh-Chanch  area  to  the  west  of  the  Barakar 
fault,  and  at  the  same  time  is  very  like  the  upper  por- 
tion of  the  Laikdeeh  seam.  Thus  it  is  not  improbable 
that  the  Ramnagar  seam  is  the  representative,  to  the  east 
of  the  Barakar  fault,  of  the  upper  portion  of  the  Laikdeeh 
seam,  to  the  west  of  the  fault. 

In  the  Ramnagar  mouza  one  boring  has  been  put 
down  through  the  Laikdeeh  seam,  and  83  feet  below  it  a 
series  of  inferior  seams  begin — eight  seams  of  an  aggre- 
gate thickness  of  75  feet  in  a  distance  of  383  feet.  Below 
this  (37  feet)  is  a  seam,  12  feet  thick,  of  good  coal. 

Between  the  mouzas  of  Ramnagar  and  Lalbazar  is  a 
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fault  which  brings  the  Ramnagar  12- foot  seam  to  the  south. 
Borings  in  Lalbazar  have  proved  that  the  Laikdeeh  seam 
has  split  into  three  seams.  A  fault  intervenes  between 
Lalbazar  and  Pundurriya  (Borrea)  but  there  is  no  doubt 
that  the  three  seams  found  there  are  the  three  seams  of 
Lalbazar  and  so  comparable  with  the  Laikdeeh. 


Ramnagar  Borings. 
Bengal  Iron  and  Steel  Co.,  Ltd. 
1  Bagunia  Seam  outcrop. 


Lalbazar.  Pundurriya. 

The  New  Beerbhum  Coal  Co.,  Ltd. 
Xo.  3  Boring. 


Strata 

61 

6'6" 

Strata 

131/0" 

Ramnagar  Seam 

I2'o" 

-i5'6" 

Coal 

i6'o" 

Compiled  Section. 

Strata 

48V 

— 1 19/6" 

Strata 

i23'6" 

:  Laikdeeh  Seam 

60/0" 

' —  76'o" 

,  Coal 
1  Strata 

Coal 
/  Strata 
1  Coal 

8'o"  •, 

7'6"  , 

4'o" 

4'6"  1 

33'6"  - 

(  Coal       8'o"] 
|  a^  1  Strata    6'o"    a^ 
>vJCoal       4'6"rS 
l  ^    Strata  26V    °° 
'       [Coal     35'o"J 

8  Strata 

83  V 

Strata 

Strata  97'o" 

Coal 

3'o" 

Coal       5'o" 

Strata 

Strata  49V 

Coal 

8'o 

Coal      i5'o" 

Strata 

32'6" 

Coal 

8'6" 

Strata 

i3'o" 

Coal 

29/0" 

Strata 

153'd" 

Coal 

4,o" 

Strata 

24V 

Coal 

2'6" 

Strata 

i6'6" 

Coal 

17V 

Strata 

IT/6" 

Coal 

3'o" 

Strata 

37° 

Coal 

I2'o" 

1  To  Ramnagar  seam  one  borehole 

*  Variations  obtained  in  about  one  dozen  boreholes. 

8  One  borehole  from  the  outcrop  of  the  Laikdeeh. 
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From  the  above  details  it  is  apparent  that  without 
exact  knowledge  it  is  difficult  to  follow,  with  confidence, 
the  seams  in  the  Barakar  Series  in  the  Raniganj  Coal-field. 
To  the  west  and  to  the  east  of  this  area  I  have  not  had 
the  opportunity  of  examining  and  comparing  exact  records. 
Yet ,  it  is  perhaps  possible  to  draw  general  conclusions  from 
surface  indications  and  general  horizon  in  the  series. 
Thus:— 

East  of  Kendwa  I  have  no  knowledge  of  the  Bagunia 
seam . 

The  vSalanpur  seams  appear  to  be  lower  ones  than 
those  of  Pundurriya  (Borrea);  and  it  is  thus  difficult  to 
conceive  that  the  thick  seam  of  Salanpur  (120  feet  thick, 
I  am  informed)  can  be  the  Laikdeeh.  From  general  posi- 
tion it  would  appear  more  probable  that  the  thick  seams 
of  Salanpur  (120  feet),  Gopalpur  (80  feet),  Amdeeh 
(70-80  feet),  Gaurangdi  (80  feet),  Jamgram  (64  feet)  and 
Churulia  (50  feet),  all  being  near  to  the  base  of  the  series, 
are  identical,  and  represent  some  of  the  thin  seams  which 
occur  below  the  Ivaikdeeh  seam  and  near  the  base  of  the 
series  west  of  the  Barakar. 

West  of  the  Barakar  river  the  Chanch  seam  (10'  6" 
thick)  is  the  highest  seam  in  this  series.  It  is  faulted  to 
the  north-east  to  Dumerkunda  either  by  the  Rajpura  fault 
or  by  one  parallel.  Between  the  Chanch  seam  and  the 
Laikdeeh  there  does  not  appear  to  be  any  other.  The 
seams  which  underlie  the  Laikdeeh  are  undoubtedly  repre- 
sentatives of  those  to  the  deep  at  Ramnagar,  but  I  am 
unable  to  enter  into  the  matter  specifically. 

In  the  Rajpura  mouza  a  large  fault  has  been  noted. 
It  runs  approximately  north-west-south-east  and  has  a 
downthrow  to  the  north-east.  To  the  east  of  the  fault,  a 
seam  given  as  25  feet  thick  (but  I  think  it  is  more  nearly 
30  feet)  is  being  quarried. 
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Mr.  J.J.  Turnbull,  in  1898,  made  a  prospecting  survey- 
over  the  area  to  the  west  of  Kapaseria,  and  I  regard  the 
Rajpura  seam  as  represented  to  the  west  of  the  fault  by 
the  seam  outcropping  in  Kapaseria  with  the  undernoted 
section  as  given  by  Mr.  Turnbull :  — 

Coal  ..  ..  ..        f-o" 

Thin-bedded  shales  and  flaggy  sandstones       8'-o" 
Coal        ..  ..  ..  ..      2o'-o" 

Similarly  the  Galphabari  fire-clay-bearing  seam  is 
probably  represented  by  the  upper  seams  in  the  Egarcoor 
mouza,  and  by  the  fire-clay-bearing  seams  in  the  Sursaparhi 
mouza. 

Mr.  Turnbull  was  able  to  show  that  the  lower  seams  in 
this  area  extend,  without  very  much  change,  for  consider- 
able distances,  and  in  some  cases  to  the  boundary  faults. 
He  also  determined  that  the  seams  in  the  Kudia  near 
Shampur  form  a  basin  cut  across  by  the  boundary  fault, 
and  that  the  coal  seams  at  Sangamahal  likewise  lie  in  a 
basin.     I  agree  with  these  determinations. 

Thus,  if  these  generalizations  have  any  degree  of 
accuracy ,  it  becomes  evident  that  not  only  are  the  seams 
irregular  in  thickness  (p.  39)  but  also  the  thick  seams  occur 
at  a  different  horizon  in  the  west  to  that  at  which  they 
occur  in  the  east  of  the  field. 

Section  2. — The  Ironstone  Shales. 

As  a  series  these  shales  exhibit  very  uninteresting 
lithological  characters,  and  I  have  nothing  to  add  to  what 
has  been  written . 

With  regard  to  discussions  concerning  the  boundary 
between  the  Barakar  Series  on  the  one  hand  and  the 
Raniganj  Series  on  the  other,  they  will  be  found  in  the 
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sections  dealing  respectively  with  the  Barakar   {supra,  p. 
230)  and  with  the  Raniganj  Series  (see  below). 

At  a  later  stage  (5.4)  a  resume  of  the  views  held  as  to 
the  value  of  the  clay-iron  bands,  occurring  in  such  large 
numbers  in  the  shales,  is  given. 

Section  3. — The  Raniganj  Series. 
(i)  Geology. 
To  the  general  question  of  the  demarcation  of  boun- 

„       ,    .  daries,   I  have  nothing  to  add.     Dr. 

Boundaries.  _ .       .      ,  .    ,  .  **■*-* 

Blanlord  in  his  remarks  on  the  Damuda 

stage  refers  (p.  41)  to  the  gradual  passage  from  Ironstone 

Shales  into  Raniganj  Series  and    again   describes    (p.  80) 

the  gradual  passage  from  somewhat   sandy  black  shales, 

which  form   the  top  of    the    rocks   containing   ironstone, 

into  thin-bedded  micaceous  sandstones ;  the  same  appear 

frequently  at  the  base  of  the  series  throughout. 

I  have  examined  only  one  record  of  a  borehole  put 
down  through  the  lower  beds  of  the  Raniganj  Series  into 
the  Ironstone  Shales.  This  bore-hole  is  at  Chinchuria 
about  six  miles  east- south-east  of  Badul.  In  this  case  I 
found  the  same  gradual  passage  as  above  noted.  My  des- 
cription of  the  cores  is  given  on  pages  256 — 259.  The 
laterite  at  Chinchuria  overspreads  the  boundary  between 
the  Raniganj  Series  and  the  Ironstone  Shales  to  the  extent 
of  half  a  mile. 

Considerable  discussion  has  taken  place  concerning  the 
age  of  the  outcrop  of  rocks  at  Samlah  on  the  Adjai.  It  is 
apparent  that  the  attention  drawn  by  Dr.  Blanford  to  the 
colourist '  s  error  has  not  been  generally  known  (supra ,  p .  23 1 ) . 
Mr.  Stonier  in  his  map  of  1905  unfortunately  perpetuated 
the  error.  I  have  examined  the  rocks  and  consider  that 
they  are  undoubtedly  of  Raniganj   age.     The  characteris- 
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tics  of  the  coal  now  being  mined  there  endorse  this 
view. 

I  am  informed  that  a  borehole  was  put  down  in 
Kendra  (Kaindrah) — along  the  strike  to  the  east,  but 
overlain  by  laterite — and  reached  Ironstone  Shales.  Un- 
fortunately I  have  been  unable  to  obtain  records  to  sub- 
stantiate this  information.  There  does  not  appear  to  be 
any  doubt  that  Ironstone  Shales  do  underlie  the  alluvium 
of  the  Adjai,  but  as  far  as  I  am  aware,  with  the  above 
exception,  no  one  has  seen  a  specimen  of  them. 

The  Charanpur-Damudarpur  area  is  much  cut  up  by 
faults,  but  I  have  been  unable  to  trace  any  effect  on  the 
Ironstone  Shale  boundary  to  the  north. 

The  general  imperfection  of  sections  and  the  paucity 

of  outcrops   is    commented    upon   by 
Lithology.  /    ,  .  , 

Dr.  Blanford  (p.  124).     He  also  refers 

to  the  case  of  a   concealed  outcrop   (p.    103)   and  rightly 

remarks,   as  the  new   map   shows,  "  that  this  is  probably 

not  an  isolated  example." 

In  one  particular  only  can  I  add  anything  to  the  des- 
cription of  the  lithology  of  the  series,  and  that  is  in  the 
matter  of  fire-clay.  The  occurrence  of  fire-clay  is  only 
noted  once  by  Dr.  Blanford  and  that  is  in  quoting  Mr. 
Homf ray's  description  of  the  section  of  the  Narainkuri 
seam  (p.  94).  Fire-clay  is  found  as  a  floor  to  the  seam  in 
the  Sanctoria,  Ragunathbatti  and  Nursamuda  seams,  and 
as  bands  in  the  coal  in  the  Raniganj  seam.  In  addition 
the  Ragunathbatti  seam  has  four  inches  of  fire-clay  in  the 
roof.  The  economic  importance  of  these  occurrences  is 
referred  to  subsequently  (infra,  p.  277). 

Attention    must   be   drawn    to   the    question   of    the 

Extension    of   the      extension  of  the  coal-field  to  the  east, 

coal-field  to  the  east.     un&er  the  laterite  and  alluvium.     Dr. 
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Blanford  did  not  consider  it  improbable  (p.  79)  and  re- 
cent work  has  shown  that  coal,  in  thick  seams,  does  occur 
at  Chora,  Bowla  and  Sonpore,  among  other  places  in  the 
east.  Coal  is  now  being  mined  at  Bankola  near  Ukra  and 
is,  I  believe,  also  mined  by  Messrs.  Burn  &  Co.  some  miles 
to  the  north-east  of  Ukra.  Faults  abound  under  the 
laterite  (p.  79) ,  but  none  is  of  sufficient  size  to  cut  off 
the  eastward  spread  of  the  Damuda  rocks.  This  is  shown 
by  the  boring  put  down  by  the  East  Indian  Railway  Com- 
pany in  the  years  1903  to  1906  at  Durgapur,  where 

"to  the  depth  of  just  3,000  feet  the  only  rocks 
"penetrated  were  those  of  the  Panchete  series  and 
i:  perhaps  upper  part  of  the  Raniganj  stage.  At  this 
"  point  the  coal  seams  are  buried  to  a  greater  depth 
iC  than  3,000  feet."  ' 
Durgapur  lies  16  miles  south-east  of  Raniganj. 

(it)   Variation  in  Coal  Seams. 

As  a  general  rule  the  seams  of  the  Raniganj  Series 
exhibit  no  sudden  changes  in  thickness  when  followed  along 
the  line  of  strike.  Reference  to  the  tables  subsequently 
given  (pp.  245,  248,  249,  250)  will  supply  examples.  In 
addition  the  Dishargarh  seam  at  Dishargarh  is  16  feet  in 
thickness  and  at  Nuni,  10  miles  away  to  the  west,  is  7  feet 
6  inches.  The  Bara  Dhemo  seam,  over  a  distance  of  15 
to  16  miles,  varies  from  n  feet  in  the  west  at  Dishargarh, 
through  9  feet  at  Bara  Dhemo,  to  8  feet  10  inches  at 
Ranadanga  in  the  centre  of  the  field. 

It  must,  however,  be  evident  that  the  thick  seams  in 
the  east  of  the  field  must  thin  very  considerably  if  they 
continue  to  the  west.     As  an  example  of  this  I  may  quote 
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the  variation  of  Toposi  seam,  within  the  limits  of  the 
Toposi  mouza,  from  19  feet  to  30  feet.  Such  cases  of 
sudden  change  in  a  small  area  are  characteristic  of  the 
Barakar  Series  and  not,  as  far  as  I  am  aware,  of  the 
Ranigani  Series. 

Variations  in  seams  as  one  goes  to  the  dip  are  frequent, 
sometimes  in  the  direction  of  thinning,  sometimes  as 
thickening.  As  examples  of  the  former  I  may  draw  atten- 
tion to  the  changes  in  the  seams  at  Jamuria  :  — 


Koithee  seam.         Sibpore  seam. 


In  No.  3  pit 

10'  0" 

15'  0" 

In  No.  4  borehole  4,800    ft.  to 
south  of  No    3  pit    . .              .  . 

6' 6" 

II'  0* 

This  thinning  of  the  seams  is  accompanied  by  a  thick- 
ening in  the  intervening  strata.  The  Sanctoria  seam  at 
Dishargarh  at  a  depth  of  202  feet  is  14  feet  in  thickness, 
but  is  only  12  feet  at  a  depth  of  462  feet. 

An  example  of  increase  in  thickness  to  the  dip  is  found 
in  the  Sanctoria  seam  at  Sodepore,  where  it  is  12  to  14 
feet  in  thickness  in  the  quarries  on  the  outcrop ,  but  at  a 
depth  of  386  feet  the  thickness  has  become  20  feet.  The 
Dishargarh  seam  at  its  outcrop  in  Dishargarh  is  16  feet 
thick  out  at  Sitalpur,  to  the  dip,  at  a  depth  of  350  feet 
it  has  attained  the  dimension  of  20  feet  6  inches. 

It  has  already  been  pointed  out  that  owing  to  the  cus- 
tom of  leaving  coal  on  the  roof  and  in  many  cases  on  the 
floor,  details  of  these  portions  of  the  seam  are  more  diffi- 
cult to  obtain  than  any  others.  Within  limited  areas  the 
strata  above  and  below  the  seam  vary  very  little.  A  shale 
roof  in  one  part  may  pass  into  a  sandy  shale  in  another 
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part,  but,  as  far  as  I  am  aware,  it  is  rare  foi  radical 
changes,  such  as  from  hard  sandstone  to  shale,  to  take 
place  within  short  distances. 

Partings  in  seams  vary  considerably.  Dr.  Blanford  in 
discussing  the  section  of  the  Raniganj  seam  writes  in  a 
footnote  : — 

"  But  these  partings  seem  singularly  persistent." 

In   one  portion   of  the   Raniganj   mine,  which   I   visited, 

there  are  three  partings  of  fire-clay,  not  two  as  Dr.  Blanford 

records,  and  in  places  the  bottom  parting,  about  4  inches 

in  thickness,  bifurcates  and  has  up  to  18  inches  of  coal 

between  the  limbs  of  the  divided  band.     Dr.  Blanford,  on 

pages  81   and  84,  gives  two  examples  of  the  amount  of 

variation  which  it  is  possible  to  get  in  what  are  obviously 

corresponding    seams.     The    seam   in   the    northern    and 

eastern  portions  at  Damudarpur  is   clean  throughout  its 

section.     In  the  southern  and  south-eastern  areas  of  the 

workings  a  thin  sandstone  band  comes  in,  which  increases 

in  thickness  in  the  direction  of  the  neighbouring  property 

of  Akalpur,   in  which  colliery  it  is  persistent.     Sufficient 

examples  have   been  given  to  show  that  some  seams  are 

prone  to  contain   partings,  but  that  these  vary  within  the 

limits  of  a  single  mine  and  may  not  be  present  some  miles 

away. 

(Hi)    I  aviation  in  Strata  between  Seams. 

There  is  a  general  uniformity  in  the  thickness  of  the 
strata  between  the  seams.  Marked  exceptions  occur  and 
two  cases  are  noted  :  — 

The  Bara  Dhemo  seam  at  Dishargarh  is  400  feet  above 
the  Dishargarh  seam.  At  Luchipur,  four  miles  to  the  east 
along  the  strike,  the  distance  between  the  two  seams 
rapidly  decreases  to  about  100  feet ;  in  a  little  distance 
again  increases  and  at  Bara  Dhemo,  about  one  mile  to  the 
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east  of  Luchipur  along  the  strike,  the  intervening  strata 
have  expanded  to  370  feet. 

The  second  example  occurs  in  the  mouza  of  Dobrana 
in  the  east  of  the  field.  Here,  in  the  west  of  the  mouza, 
are  300  feet  of  strata  between  the  27-foot  seam  and  the  18- 
foot  seam,  while  to  the  east,  three  quarters  of  a  mile  away, 
there  are  only  100  feet  of  strata. 

Evidence  of  local  variations  in  seams  has  been  put 
forward  in  the  preceding  pages,  but  nothing  of  such  a 
nature  as  to  lead  one  to  anticipate  insuperable  difficulties 
in  extending  the  correlation  of  the  seams  found  in  small 
areas  through  the  breadth  of  the  field. 

(iv)  Correlation  of  Seams  throughout  the  Coal-Held. 
(A)— The  Basis  of  the  Correlation. 

In  his  descriptions  of  the  strata  occurring  in  the  coal- 
field, Dr.  Blanford  began  as  near  to  the  base  of  the  series 
as  soil-covered  surfaces  and  paucity  of  outcrops  would 
allow.  For  purposes  of  correlation  he  began  near  the 
upper  portion  of  the  series  at  the  horizon  of  the  ironstone 
run.  I  recognize  the  utility  of  the  horizon,  and  shall  have 
occasion  to  refer  to  it  later.  Development  work  has 
given  us  an  horizon  near  the  base  of  the  series,  and  thus 
simplifies  the  task  of  correlation. 

How  incomplete  the  basal  record  of  the  series  is  when 
compiled  from  outcrops  becomes  evident  when  the  horizons 
of  the  lowest  visible  strata  are  made  clear.     Thus  :  — 

In  only  one  case,  Deoli  south  of  the  Damuda,  did  Dr. 
Blanford  record  what  is  now  considered  to  be  the  basal 
seam  ;  in  the  Chinakuri  area,  the  Hatnol  is  the  third  from 
the  base  ;  in  the  west  division  of  the  Nunia  valley,  the 
Sitarampur  seam  is  the  fourth  ;  in  the  east  division  of  the 
Nunia  valley,  the  Charanpur  seam  is  the  third  ;  whilst  in 
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the  Singaran  valley,  the  Chowkidanga  is  the  fifth  seam  in 
ascending  order. 

The  outcrop  of  the  Sitarampur  seam  has  been  followed 
to  the  west,  and  is  marked  throughout  the  whole  distance 
by  abandoned  quarries  and  inclines,  as  far  as  the  mouza 
of  Dishargarh  on  the  Damuda.  It  has  subsequently  been 
found  that  below  the  Dishargarh  seam  (the  original  name 
of  Sitaramptir  has  gone  into  disuse  except  amongst 
Managers  of  long  standing  on  the  field)  are  three  other 
definite  seams  and  below  these  to  the  Ironstone  Shales 
only  a  few  thin  and  variable  seams  of  no  fixed  horizon. 
The  section  at  Dishargarh  is  :  — 
At  Dishargarh. 

Dishargarh  seam  ,.  ..        16  feet. 


Strata 
Hatnol  seam 

Strata 
Sanctoria  seam 

Strata 
Gangutiya  seam 

Strata 


286 
8 
138 
10 
about  100 

5 
about  400 


At  Chinchuria. 
7  feet. 

233     ,; 

6    „ 

169     ,, 

9    ,. 


Ironstone  Shales. 
A  similar  sequence  has  been  found  to  hold  as  the 
outcrop  of  the  Dishargarh  seam  is  traced  to  the  east 
into  the  mouza  of  Chinchuria.  The  section  is  incorporated 
above.  Between  Chinchuria  and  Charanpur  to  the  east  is 
an  area  of  great  dislocation,  but  from  the  latter  place 
eastwards  to  the  Badul  fault,  a  sequence  comparable  to 
that  at  Dishargarh  is  met  with.     It  is  : — 

Strata  with  thin  seams,  one 

the  representative  of  the 

Dishargarh  seam  . .  . .  . .     415  feet 

Charanpur  top  seam  ..  ..  ..        12    ,, 

.Strata  . .  . .  . .      109    „ 
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Poniata  or  Charanpur  bottom  seam 

Strata 
Taltor  seam 

Strata 


18  feet 
125-132     ,, 
6    „ 
800-900    , , 


It  will  be  noticed  that  the  beds  below  the  Taltor  seam 
are  much  more  developed  in  this  area  than  they  are  at 
Dishargarh,  but  that  above  the  first  noticeable  seam  the 
sequence,  in  its  lower  stages,  is  similar  to  the  one  at 
Dishargarh. 

Evidence  will  be  given  in  the  next  section  that  the 
sequence  just  described  can  be  traced  to  the  east  of  the 
Badul  fault. 

(B). — The  Sibpore-Mamudpur-Chinchuria  Area. 

In  July,  1910,  I  expressed  the  opinion  [  that  the 
seam  of  5  feet  q  inches  in  thickness,  which  occurs  in  the 
BamSrJoafi^.  Chinchuria  and  Dahooka  mouzas  to  the  north- 
east of  the  coal-fiemV  is  equivalent  to  the  well-known 
Sibpore  and  Sanctoria  seanft?- 

This  opinion  was  formed  ,^p2-rtly  ^  the  apparent 
position  of  the  seams  with  regard  to  It?  Ironstone  Shales 
and  partly  on  the  consideration  that  tfl£  thinness  of  the 
seams  and  their  nearness  to  one  another  appeared  to  be 
connected  with  the  dearth  of  small  seams  else^vnere  com- 
mon above  and  below  the  Taltor  seam.2 

Admittedly  the  evidence  was  scanty  and  subs'e(luent~ 
ly,  in  the  course  of  correspondence  on  the  subject,  I 
suggested  that  a  boring  put  down  from  the  2-foot. seam 
would  probably  throw  light  on  the  matter. 

This  has  been  done,  and  having  examined  the  bc'ring 

1  A  note  in  manuscript  to  Messrs.  Shaw,  Wallace  &  Co.  by  permission  o?1    "*e 
Director  of  the  Geological  Survey  of  India. 

2  The  No.  1  boring  at  Dahooka  went  246  feet  below  the  2-foot  seam  and    met 
with  nothing  but  sandstones. 


V* 
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cores,    it   now    becomes  my   duty   to  review  the  question 
with  the  added  facts  before  me. 

My  description  of  the  cores  is  appended  (pp.  256 — 25a) , 
and  from  it  is  elucidated  : — 

1st. — That  the  passage  from  Raniganj  beds  to  Iron- 
stone Shales  is  gradual,  and  takes  place  be- 
tween the  depths  of  482  and  504  feet.  The 
boundary  may  thus  be  taken  at  about  490 
feet. 

2nd. — That  the  seam,  l'6"  to  z'o"  in  thickness,  is  the 
only  coal  seam  below  the  5 '9"  seam,  and 
that  the  small  seams  which  (varying  from 
o'6"  to  2'6"  with  the  thicker  ones  laminated 
with  white  sandstone)  occur  both  above  and 
below  the  Taltor  seam  near  Charanpur  are 
not  represented  in  this  section. 

From  the  first,  it  follows  that  the  5 'a/'  seam  occurs 
424  feet  above  the  Ironstone  Shales.  The  Sanctoria  seam 
is  about  500  feet  above  the  Shales,  and  its  representative 
in  the  centre  of  the  field  (the  Charanpur  bottom  or  Sibpore 
seam)  is  900  to  1,000  feet  above.  Thus  the  5 '9"  seam  as  a 
representative  of  the  Sanctoria  seam  is  not  in  an  impos- 
sible position. 

From  the  second  it  follows,  that  the  z'o"  seam  must 
be  regarded  as  a  persistent  horizon,  and  as  such,  being  the 
bottom  persistent  seam  in  the  Raniganj  Series,  is  the 
representative  in  the  east  of  the  field ,  of  the  Taltor  in  the 
centre  and  of  the  Gangutiya  in  the  west. 

It  was  my  original  contention  that  the  thinning  of  the 
strata  between  the  seams  was  attended  by  the  thinning  of 
the  seams  themselves.  I  am  still  of  the  opinion  that  this 
is  the  case  and  consider  that  the  results  from  the  borehole 
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uphold  this  view  and  that  my  original  correlation  is  the 
correct  one.     It  is  given  in  the  table  below  : — 


Sanctotia. 


Charanpur. 


Chinchuria. 


Hatnol  seam  . .       8'o"    Top  seam 
Strata  .  .  138  ft 


12' o"  Top  seam 

Strata  . .  109  ft.  Strata 

Sanctoria  seam      io'o"  i  Poniati  seam. .      i8'o"  Bottom  seam 

.Strata  about  . .  100  ft.  I  Strata  125-132  ft.  Strata 


8'6" 
96  ft. 

5'9" 

46  ft. 


Gangutiya  seam       5'o"    Taltor  seam  . .       6'o"    Farewell  seam 

i'6"  to  2'o" 

Strata  to  Iron-  Strata  to  Iron-  Strata  to  Iron- 

stone    Shales  stone  Shales  stone  Shales    376  ft. 

about  . .  400  ft.  800  to  900  ft. 


The  question  is,  however,  of  grave  importance.  It 
involves  the  correlation  of  the  whole  of  the  seams  to  the 
east  of  the  Taltor-Badul  fault  and  of  the  seams  to  the 
south  of  Chinchuria — in  fact  the  whole  of  the  eastern  part 
of  the  field.  I  shall,  therefore,  discuss  the  question  in  its 
bearing  with  all  the  facts  collected  from  surrounding  areas. 
These  facts  are  set  out  at  length  in  the  tables  on  the  fol- 
lowing pages. 
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From  these  tables  it  is  at  once  evident,  that  from 
Charanpur  eastwards  to  the  Badul  fault  the  seams  run 
without  stratigraphical  break.  Also  from  Chinchuria  west- 
wards to  Bhowrasole  and  Mamudpur  the  sequence  is 
unbroken.  The  area  Saikpur-Toposi  (the  former  to  the 
outcrop,  the  latter  to  the  dip)  is  the  area  in  which  change 
of  sequence,  if  any,  takes  place. 

There  has  been  a  general  opinion  amongst  Managers  of 
Mines  connected  with  these  areas,  that  the  5 '9"  seam  of 
Chinchuria  to  the  east  of  the  Badul  fault  may  possibly  be 
the  representative  of  the  Taltor  seam  to  the  west,  and 
table  No.  1  has  been  drawn  up  on  this  assumption.  The 
most  salient  deductions  to  be  drawn  from  this  table  are : — 

(1)  That  the  Sibpore  seam  does  show  a  general  thin- 

ning as  it  runs  from  west  to  east. 

(2)  That  the  thickness  of  strata  between  the  Sibpore 

and  Koithee  seams,  which  to  the  west  has  a 
maximum  of  1 65  feet  and  a  minimum  of  109  feet, 
increases  to  the  east  of  the  fault  and  has  at 
Toposi  a  maximum  of  268  feet  and  a  minimum 
of  246  feet.  This  thickening  is  continued  to 
the  east,  and  to  the  south  of  Chinchuria  the 
strata  attain  a  thickness  of  about  300  feet. 

(3)  That  the  strata  between  the  Sibpore  and  Koithee 

seams  to  the  west  of  the  fault  do  not  appear  to 
have  any  small  seams  interpolated,  but  that  at 
Toposi  one  seam  is  found,  and  at  Chinchuria 
there  is  no  record  of  thin  seams. 

(4)  That  the  Koithee  seam  as  it  runs  from  Charanpur 

to  Damudarpur  thins  gradually  from  i^'o"  to 
7'6";  but  to  the  east  of  the  Badul  fault  it 
appears  with  a  thickness  of  13V'  to  i4/6//  which 
is  increased  at  Chinchuria  to  18V. 
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(5)  That  at  Sibpore,  between  the  Koithee  and  the  next 

higher  important  seam,  the  Ranadanga,  the 
strata  are  415  feet  thick  and  have  small  seams. 
At  Jamuria  there  is  a  thickness  of  467  feet  with 
one  seam  of  6'6"  above  the  Koithee.  The 
above  facts  are  to  be  contrasted  with  the  strata 
of  thickness  193  to  205  feet,  with  two  small 
seams,  at  Toposi ;  and  the  400  to  500  feet,  with 
one  small  seam,1  at  Chowkidanga  and  about 
300  feet  of  strata  to  the  south-west  of  Chinchuria 
and  100  feet  to  the  south-east. 

(6)  The  Ranadanga  seam  at  Sibpore  is  8' 10"  thick  and 

by  this  correlation  runs  up  to  30  feet  in  thick- 
ness at  Toposi.  I  do  not  look  on  this  as  an 
objection,  for  if  there  is  to  be  any  general 
representation  of  the  seams  throughout  the 
field,  the  thick  seams  in  the  east  must  pass  into 
thinner  seams  in  the  west. 

Thus  this  correlation  involves,  in  the  Toposi  area,  a 
marked  decrease  in  strata  between  the  Ranadanga  and 
Koithee  seams  and  a  big  increase  in  strata  with  the  intro- 
duction of  a  seam,  5 '6"  to  8V'  in  thickness,  between  the 
Koithee  and  Sibpore  seams.  These  I  regard  as  insuper- 
able defects  in  this  correlation. 

In  studying  the  above  details  one  cannot  help  but 
observe  the  marked  similarity  between  the  Ranadanga- 
Koithee  portion  of  the  Jamuria  record  and  the  Koithee- 
Sibpore  portion  of  the  Toposi  record  as  shown  in  table 
No.  1.  It  is  partially  on  this  representation  that  I  have 
fixed  my  table  No.  2  (p.  250),  which  table,  I  consider,  gives 
a  correct  interpretation  of  the  facts  to  hand. 

1  See  remarks  on  pages  253  and  254. 
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Jamuria. 


No.  4  Boring. 


vStrata 

Coal 

Shaley  coal 

Strata 

Coal 

Strata 

Coal 

Strata 

Coal 

Strata 

Dishargarh 
seam. 


2'0"^ 

i4'o" 
i'o" 

25V 

2'3" 

69/6" 
3'o" 

76V 

2'3" 

i03'3"J 

6'6" 


Toposi. 


No.  I   Boring. 


No.  2  Boring. 


Coal 


h> 


o    i   Strata 
to 


Strata 

Coal 

Strata 

Coal 

Strata 


43Vl 


2'9" 

5'o" 


101  O 


Coal 


Strata 

Coal 

Strata 

Coal 

Strata 

Coal 

Strata 


Koithee      n'o" 
seam. 


Coal 


i3'o"     . .   Coal  I4'6"    Ranadanga 
seam. 

1 


^  Strata 


5'6" 


4'o"  -, 


i'6" 

6'3" 

o'6"    J-h 
oo 
4'o" 

I 
o'q" 


70  II 


"J 


I2'4" 


138V 


Coal  8'o"*  Dishargarh 
seam. 


)■  Strata 


122  o 


Coal  i5'o"   Koithee 
seam. 


*  I  have  no  details  as  to  the  presence  or  absence  of  partings  or  small  seams. 


254    TRANS.   MINING   &   GEOL.    INST.    OF   INDIA.     [Vol.  VII, 


The  table  appears  to  speak  for  itself,  but  there  are  one 
or  two  points  which  may  be  amplified.     They  are  : — 

(i)  A  comparison  of  the  boring  records  of  Jamuriaand 
Toposi  which  pass  through  the  seam  considered 
as  the  Dishargarh. 

(2)  Concerning   the  eastward  extension  of  the  above- 

noted  Dishargarh  seam,  from  Bhowrasole  through 
Chowkidanga  to  Dhosul,  I  have  no  information. 
However  the  No.  2  boring  at  Chinchuria  proved 
a  seam,  2'6"  thick,  at  64  feet  above  the  8'6" 
seam.  It,  therefore,  is  almost  certain  that  the 
seam  which  at  Toposi  is  considered  the  equiva- 
lent of  the  Dishargarh  seam  does  extend  east- 
wards, but  is  so  small  as  to  have  been  neglected. 

(3)  The  seams  and  intervening  strata   in   the  Toposi 

area  are  variable.  There  appears  to  have  been 
a  zone  of  unequal  deposition,  which  was  pos- 
sibly connected  at  a  later  date  with  the  large 
amount  of  faulting  in  the  neighbourhood  : — 

Boring  Records  from  Toposi. 


Seam. 

No. 

1. 

No. 

2. 

No.  3. 

No.  4. 

Toposi 

Coal    .. 

1 0/0" 

Coal    .. 

27'o"    Coal    26V 

Coal     30V 

Strata 

47'o" 

Strata 

41/0" 

.... 

Coal    .. 

2'0" 

Coal    .. 

2'6" 

Strata 

io8'6" 

.... 

.... 

Coal    .. 

4'o" 

Strata 

149/0" 

.... 



Strata 

43'6" 

• 





Raoadanga 

Coal    .. 

13  V 

Coal    .. 

i4'6" 
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(4)  In  the  table  No.  2,  I  have  placed  a  3-foot  seam 
between  the  28-foot  seam  and  the  12-foot  seam 
at  Chowkidanga.  Dr.  Blanford  (p.  82)  records 
that  Mr.  Williams  reported  a  12-foot  seam,  but 
that  he  obtained  reports  from  the  villagers 
varying  from  7  feet  to  3  feet.  He  marks  it  on 
his  map  as  3  feet.  I  regard  it  as  the  equivalent 
of  the  seam  2/o// — 2'6"  mentioned  in  para.  (3). 

The  attenuation  of  the  Koithee,  Sibpore  and  Taltor 
seams  to  the  east  of  the  Badul  fault  is  apparent  in  the 
Bhowrasole-Mamudpur  area  and  also  to  a  smaller  degree 
in  the  dip  area  of  Toposi  immediately  to  the  west  of 
Mamudpur.  In  table  No.  2,  I  have  correlated  the  seams 
outcropping  in  Saikpur  as  representatives  of  the  seams  to 
the  dip  at  Toposi.  Concerning  these  Saikpur  seams, 
beyond  the  fact  that  they  outcrop  in  that  mouza,  I  have 
no  information.  It  is  therefore  possible  for  me  to  place 
them  only  in  a  provisional  position  in  the  table. 

In  Nundi,  to  the  west  of  the  Badul  fault,  borings  have 
been  put  down  with  the  undernoted  results : — 


Nundi-  Rajpore. 

Nundi. 

No.  1  Boring. 

No.  1  Boring. 

Taltor  seam 

6'6" 

Coal 

6'6" 

Strata 

77V 

Strata 

75'o* 

Coal 

5'o" 

Coal 

2'6" 

Strata 

.. 

165V 



Coal 

.. 

2'0" 
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These  point  to  the  beginning  of  the  decrease  in  the  thick- 
ness of  the  coal  seams  underlying  the  Taltor,  which  to 
the  north-east  of  Bhowrasole  and  eastwards  is  completed 
by  their  absence.  It  is  therefore  possible  that  in  Saikpur, 
to  the  east  of  the  fault,  the  14V  seam  may  not  represent 
the  i2'4" — 15V'  of  Toposi,  but  the  overlying  i3'o"— 14'6" 
seam.  With  the  information  at  hand,  I  can  only  regard 
this  as  problematical,  and  it  is  not  material  to  the  correla- 
tion as  a  whole. 

From  the  preceding  it  follows,  if  my  interpretation  of 
the  facts  is  correct,  that  the  lower  seams  of  the  Raniganj 
Series  occurring  in  the  west  of  the  field  have  their  repre- 
sentatives in  the  lower  seams  occurring  in  the  east  of  the 
field,  and  that  they  may  be  traced  in  intervening  areas. 

Furthermore  it  follows,  that  detailed  information  has 
borne  out  the  classification  given  on  page  248,  arrived  at 
from  a  consideration  of  the  apparent  position  of  the  seams 
in  the  sequence  of  Raniganj  strata. 


Description  of  the  Cores  from  No.  5  Boring — 
Chinchuria. 

Box  No.  1.  Surface  to  168' 

Surface  to  61/.    Soil  and  sandstones. 

61'— 66'.  Coal. 

66' — 88'.  Sandstones  with  shale. 

88' — 128'.  Fine-grained  grey  sandstones. 

At  a  point  in  the  cores  11 '6"  from  the  base 

.   of  the  coal  a  little  carbonaceous  matter 

is  seen.     In  this  section  of  the  core  2  2 '6" 

of    core    extracted    represents    102'    of 

depth.      The   position    of  this  carbona- 
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ceous  material  taken  proportionally  to 
the  amount  of  core  would  represent  a 
point  at  depth  about  51'  from  the  bottom 
of  the  coal.  This  corresponds  to  the 
position  of  the  1/6"  to  20"  seam  in  the 
other  boreholes. 

Box  No.  2.  168'  to  224'. 

168' — 188'.  Fine-grained   sandstones  ;  some  finer  than 

others  and  in  them  a  small  amount  of 
mica. 

188' — 201'.  Fine-grained  grey  sandstones. 

201' — 211'.  Fine-grained  grey   sandstone,  followed  by 

alternating  bands  of  blue  grey  argillaceous 
shale  and  very  fme-grained  grey  sand- 
stone. 
The  shales  contain  small  pieces  of  carbon- 
ised plants  and  in  places  very  thin  strin- 
gers of  bright  coal. 
The  fine-grained  sandstones  are  in  parts 
finely  laminated  by  mica  and  in  other 
parts  contain  thin  stringers  of  shale. 
False  bedding  on  a  small  scale  is  common. 

211' — 221 '.  The  upper  portion  consists   of   blue   grey 

shales  which  pass  into  very  fine-grained 
micaceous  sandstones.  The  lower  sand- 
stones are  more  micaceous  than  the 
upper. 

221' — 224'.  Fine-grained  micaceous  sandstone  followed 

by  micaceous  sandstone  with  shale  bands, 
then  by  fine-grained  grey  sandstones. 

Box  No.  3.  224' — 275/6//. 

Fine-grained    and    very  fine-grained   grey 
sandstones.       In    parts    micaceous   and 
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aminated.     In   parts   with  stringers  of 
carbonaceous  material  with  a  little  mica. 

N.B. — In  many  cases  these  stringers  of  carbonaceous 
material  are  at  the  core  fractures  and  probably  repre- 
sent distinct  stringers  of  carbonaceous  material. 

267' — 268'.  A     fine-grained    hard    sandstone    slightly 

calcareous. 
Between  268'  and  272'  is  a  fine-grained 
greyish  white  sandstone.  This  sandstone 
contains  a  large  portion  of  Kaolin  and  a 
little  calcareous  matter.  It  contains  one 
marked  stringer  of  bright  coal  and  irre- 
gularly dispersed  throughout  the  rock  is 
a  fair  amount  of  carbonaceous  matter. 

Box  No.  4.  275/6//— 313'. 

Very  fine-grained  grey  sandstones  thinly 
laminated  with  mica  and  carbonaceous 
matter.  There  are  several  broad  bands 
of  very  fine-grained  blue  grey  micaceous, 
argillaceous  sandstones. 

Box  No.  5.  313'— 352T- 

A  series  of  fine-grained  micaceous  carbona- 
ceous finely  laminated  sandstones  with 
an  increased  proportion  of  the  argilla- 
ceous bands  and  laminae. 

Box  No.  6.  352,4,'-395,6,/. 

The  cores  in  this  box  form  a  similar  series 
to  those  in  box  4. 
Box  No.  7.  395/6//— 464/8,/. 

The  series  in  boxes  4  and  5  is  continued  in 

this  box. 
In  places  the  sandstones  are  slightly  cal- 
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Box  No.  8. 


Box  No.  g. 


Box  No.  io. 


Boxes N os.  II, 
12  &  13. 

6th  November, 


careous ;  the  argillaceous  sandstones  pass 
in  parts  into  more  argillaceous  types  and 
may  more  properly  be  described  as  are- 
naceous, micaceous  shales;  and  in  parts 
the  shales  are  traversed  by  thin  calcite 
reins. 

Between  462'  and  464'  the  band  described 
in  the  Boring  Journal  as  "  very  hard 
trap "  is  a  medium-grained  calcareous 
sandstone,  with  a  little  mica  and  carbon- 
aceous matter. 

464/8,/— 504/6//. 

464/8// — 482'. — The  above  described  series 
of  arenaceous  shales  and  micaceous 
sandstones  prevail. 

482' — 5o4'6//. — The  upper  cores  are  of  the 
above  type ;  they  pass  insensibly  into 
blue-black  carbonaceous  shales. 

5o4'6"-547'io". 

Blue-black  shales — in  parts  slightly  arena- 
ceous and  micaceous. 

547,io"— 

Carbonaceous  shales. 

At  55o'6"  the  first  band  of  clay  ironstone 
occurs. 

Carbonaceous  shales  with  clay  ironstone 
bands. 

H.  Walker. 
1911. 


(C). — Summary. 

From  the  foregoing  it  is  apparent  that  owing  to  the 
difference  in  size  between  the  beds  in  the  east  and  the  west 
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of  the  field  very  close  information  is  requisite  for  purposes 
of  correlation.  During  the  course  of  my  field  work  I  have 
not  obtained  sufficient  information  to  continue  the  sequence 
in  its  higher  stages  across  the  field. 

Now  that  the  work  of  plotting  the  outcrops  of  the 
seams,  and  collection  of  the  attendant  data,  is  complete, 
I  am  confident  of  being  able  to  extend  the  sequence  across 
the  field,  with  the  possible  exception  of  the  Raniganj 
neighbourhood. 

In  the  connecting  area  of  Jairamdanga-Baraboni 
between  the  western  and  eastern  sequences,  there  does  not 
appear  to  be  much  doubt  that,  being  faulted  to  the  west 
and  east,  the  strata  have  been  again  dislocated  by  a  strike 
fault,  thus  doubling  the  outcrop  of  the  Charanpur  top  and 
bottom  seams. 

The  Bara  Dhemo  and  Ragunathbatti  seams  occurring 
in  the  western  Nunia  have  been  traced  to  the  Damuda, 
although  they  are  displaced  by  the  Chinakuri  fault.  Thus 
the  six  lowest  seams  in  the  Nunia  have  been  found  to 
extend  westwards  and  eastwards,  and  there  is  no  doubt 
that  the  remaining  seams  higher  in  the  sequence  are,  as 
Dr.  Blanford  remarks  (p.  125),  represented  by  the  seams 
below  the  ironstone  run  of  Chinakuri. 

To  the  south-west  of  Dishargarh  the  seam  of  that 
name  has  been  traced  and  is  mined  at  Saltor,  Chowrassi, 
and  Nodia,  and  is  the  seam  mentioned  by  Dr.  Blanford  on 
page  118.  

The  re- survey  has  shown  that  Dr.  Blanford' s  opinion, 
that  "  there  is  by  no  means  any  certainty  that  the  coal 
seams  are  continuous  over  any  extensive  area.  The  dis- 
appearance through  the  west  and  south  of  all  the  thick 
seams  so  conspicuous,  not  only  around  Raniganj,  but  also 
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in  the  Singaran,  renders  it  improbable  that  such  is  the 
case"  (p.  125),  is  incorrect  as  far  as  the  lower  horizons 
are  concerned.     And  that — 

(a)  The  thick  seams  of  the  east  merge  into  thinner 

seams  in  the  west :  (the  Toposi  into  the 
Puriharpur) . 

(b)  Some  seams  thin  as   they   run    eastwards    and 

become  insignificant  (the  Dishargarh). 

(c)  One   seam,   the  Sanctoria,  attains  its  greatest 

thickness  in  the  centre  of  the  field. 

(d)  That   from   the  experience  gained  through  the 

lower  seams  it  appears  that  there  is  every 
probability  of  completing  the  correlation  in 
the  upper  horizons. 


CHAPTER   IV. 

THE   PANCHET   GROUP. 

I  am  in  accord  with  Dr.  Blanford  (p.  126)  on  the  ques- 
tion of  the  overlap  of  the  rocks  of  the  Raniganj  Series  by 
the  Panchets  from  their  junction  at  the  Nunia  westwards 
to  Chinakuri. 

The  lithological  characters  of  the  group  have  been 
admirably  described  by  Dr.  Blanford.  The  occurrence  of 
beds  which  recall  some  in  the  Talchir  Series  is  marked  in 
the  greenish,  muddy  and  micaceous  shales  outcropping  with 
but  very  little  surface  soil  north  and  south  of  the  East 
Indian  Railway  Main  Line  between  Asansol  station  and 
the  village  of  Kumarpore.  Similar  resemblances  are  to  be 
seen  in  the  beds  outcropping  immediately  to  the  south  of 
the  Damuda  and  in  the  eastern  extent  of  the  spread. 

The  fusibility  of  many  of  the  rocks  is,  as  Dr.  Blanford 
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writes  (p.  128),  very  marked.  In  many  cases  the  resistant 
altered  rocks  give  the  only  guide  to  the  courses  of  the 
dykes. 

There  has  been  a  great  amount  of  disturbance  in  con- 
nection with  the  boundary  fault  between  the  Lower 
Panchet  rocks  and  the  Gneisses  from  Beharinath  Hill  east- 
wards. The  Panchet  rocks  dip  in  various  directions : 
sometimes  away  from  the  fault,  either  obliquely  or  per- 
pendicularly from  it ;  and  in  a  few  instances  the  beds  are 
seen  to  dip  to  the  fault.  Away  from  the  fault,  to  the 
north  for  some  distance,  this  variability  of  dip  is  seen  in 
the  isolated  rock  exposures  which  outcrop  from  the  soil. 
From  Beharinath  to  Satdeoli  the  line  of  fault  is  followed 
fairly  closely  by  a  stream,  and  it  is  in  this  stream  and  its 
small  feeders,  that  the  dips  are  obtained,  whilst  away  from 
the  stream-bed  connected  exposures  are  not  frequent. 
There  has  apparently  been  subsidiary  faulting  in  the 
Panchets. 

To  the  south-east  of  Mejia  a  low  hill,  composed 
entirely  of  undoubted  Upper  Panchet  grits  and  conglo- 
merates, abuts  against  the  Crystallines.  This  gradual 
approach  to  the  plain  of  the  Upper  Panchet  Series  has  a 
bearing  on  the  eastward  extension  of  the  coal-field  under 
the  laterite  and  alluvium,  for  as  already  referred  to  (ante, 
p.  241)  there  is  a  great  thickness  of  Panchet  rocks  under- 
lying the  newer  deposits  at  Durgapur. 


CHAPTER  V. 

TRAP    DYKES   AND    INTRUSIONS. 
In  describing  the  intrusions  of  igneous  matter  which 
occur  in  the  rocks  of  the  Raniganj  Coal-field,  Dr.  Blanford 
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(p.  142)  recognized  that  the  Salma  dyke  was  different  in 
structure  from  the  greater  proportion  of  the  intrusions. 
In  1866  Mr.  Hughes  distinguished  the  mica-traps,  which 
decomposed  to  yellow  earth  and  occurred  in  narrow  dykes 
in  the  Jharia  Coal-field,  from  the  basaltic  dykes  of  the 
same  area.1 

In  the  following  years  similar  rocks  were  found  in 
other  coal-fields  and  were  duly  noticed  in  the  publications 
of  the  Geological  Survey  of  India. 

Mr.  P.  N.  Bose,  in  1880,  was  the  first  to  describe 
mica-traps  from  the  Raniganj  Coal-field.* 

Since  that  time  the  general  question  of  these  igneous 
intrusions  in  the  Lower  Gondwana  Rocks  of  Bengal  has 
been  exhaustively  dealt  with  by  Mr.  T.  H.  Holland4  and 
in  the  case  of  Giridih  particularly,  by  Mr.  T.  H.  Holland 
and  Dr.  W.  Saise.4 

There  is  now  no  doubt  that  Dr.  Blanford  was  right  in 
assigning  an  intrusive  origin  to  the  horizontal  dykes  which 
invade  the  strata  and  coal  seams  in  such  large  numbers 
(pp.  146,  147).  The  extension  of  underground  work  has 
brought  to  light  a  great  number  of  cases  in  which  the 
intrusive  matter  has  forced  its  way  first  from  the  top  to 
the  bottom  and  then  back  to  the  top  of  the  seam.  In  an 
abandoned  quarry  in  the  outcrop  of  the  Arung  seam  there 
is  to  be  seen  a  mica-peridotite  dyke  which  traverses  the 
whole  thickness  of  the  coal  as  a  vertical  intrusion  until  it 
reaches  the  roof  (a  well-bedded  sandstone)  which  failing  to 
pierce  it  spreads  out  as  a  sill  on  the  top  of  the  coal.  This 
is  one  example  of  what  is  exceedingly  common  throughout 
the  coal-measures. 

1  Mem. ,  Geol.  Sur.  Ind.,  Vol.  V,  p.  322. 

2  Rec,  Geol.  Sur.  Ind.,  Vol.  XXI,  p.  163. 

3  Ibid.,  Vol.  XXVII,  p.  129.  *  Ibid.,  Vol.  XXVIII,  p.  121. 
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Dr.  Blanford  suggested  (p.  148)  that  the  dykes  of  the 
Lower  Damudas  are  older  than  the  dykes  found  in  the 
younger  beds  of  the  field.  His  first  reason  is  now  known 
to  be  invalid ,  as  the  mica-peridotites  are  as  common  in  the 
Raniganj  Series  as  in  the  Barakars  ;  although  their  pres- 
ence is  largely  hidden  by  soil  and  alluvium  and  their 
ravages  only  seen  by  development  work.  The  second 
reason — that  the  trays  are  thrown  by  faults  near  Etiapura 
— is  more  probably  explained  (as  hinted  at  by  Dr.  Blan- 
ford himself)  by  the  traps  selecting  the  fault  plane  as  a  line 
of  communication. 

Mr.  Holland,  accepting  Mr.  Bose's  evidence  of  mica- 
traps  intrusive  in  the  beds  of  the  Raniganj  Series,  writes : — 

"  As  these  dykes  are  younger  than  the  Raniganj 
"  Series  and  older  than  the  Rajmahal  traps,  we  have  a 
"  petographical  province  of  about  Panchet  age  (para.  14)."  l 

However,  the  mica-peridotites  traverse  the  beds  of  the 
Lower  Panchet  Group  as  freely  as  they  do  those  of  the 
older  beds  in  the  field,  and  so  the  limits  during  which  these 
mica-peridotites  were  intruded  must  be  reduced  to  the 
interval  between  the  completion  of  the  deposition  of  the 
Lower  Panchet  Group  and  the  period  of  the  Rajmahal  flows. 

The  question  of  the  burning  action  of  the  mica-peri- 
dotites on  the  coal,  the  hardening  effect  and  the  formation 
of  columnar  coke — jamma — is  gone  into  by  Holland  and 
Saise,  who  working  more  particularly  at  Giridih  yet  give 
analyses  from  Cheranpore  (Charanpur)  in  the  Raniganj 
Coal-field.2  They  also  refer  to  the  contact  metamorphism 
of  the  sandstones.3 

During  the  course  of  field  work  the  dykes  have  been 

1  Rec,  Geol.  Surv.  Ind.,  Vol.  XXVII,  p.  141,  para.  43. 

2  Rec,  Geol.  Surv.  Ind.,  Vol.  XXVIII,  p.  135. 

3  Ibid.,  pp.   135-36. 
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differentiated  into  basalts  and  mica-peridotites  and  not 
left  as  one  class  as  in  the  map  of  1861.  The  small  local 
outbursts  of  trap  occurring  in  a  few  places  in  the  field 
have  been  found  to  be  :  — 

Those  near  Salanpur,  Mukhtochandi  hill  and  L,albazar, 
Raniganj  and  Parassia  are  all  mica-peridotites,  whilst 
those  near  Afzalpur  in  the  area  north  of  the  Adjai  are 
basalt. 

In  addition  to  the  instances  quoted  (p.  266)  mica- 
peridotite  has  been  found  in  five  places  in  connection  with 
the  large  boundary  fault  which  runs  from  Bareghar  through 
Koitadhi  to  IyUchibad.  The  first  was  noted  near  the 
Grand  Trunk  Road  at  Gopalganj.  The  second  occurs  at 
about  three  quarters  of  a  mile  to  the  south-east  of  where 
the  fault  crosses  the  Kudia  river.  It  consists  chiefly  of 
very  coarsely  crystalline  mica,  is  from  one  foot  to  one  foot 
six  inches  in  thickness  and  is  traceable  for  one  hundred  and 
fifty  yards  at  an  average  distance  from  the  fault  of  ten 
yards.  The  Barakar  sandstones  between  the  dyke  and  the 
fault  are  slightly  silicified.  The  third  is  to  be  seen  between 
the  Crystallines  and  a  small  lenticular  occurrence  of 
Talchir  shales  in  the  railway  cutting  west  of  Shampur. 
The  fourth  occurrence  is  to  the  south  of  Sangamahal 
village  and  there  are  two  runs  of  about  twenty  yards  each 
which  are  a  few  hundred  yards  apart.  The  fifth  appear- 
ance is  near  the  coal  seam  at  Koitadhi.  Mica-peridotite  is 
to  be  seen  along  the  fault-plane  of  the  fault  newly  observed 
at  Rajpura. 

Development  work  has  shown  that  the  dykes  mapped 
by  Dr.  Blanford  at  Agoya,  Mama  (Mandman)  and  Bindra- 
banpur  are  really  parts  of  one  still  of  mica-peridotite, 
which,  running  in  one  seam,  have  come  to  the  outcrop  in 
places,  entirely  concealing  it. 
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As  examples  of  the  destructive  action  of  mica-perido- 
tites  in  the  Raniganj  beds,  attention  is  drawn  to  the 
destruction  of  large  areas  in  the  Sanctoria  seam  in  the 
west  of  the  Sanctoria  colliery.  The  Dishargarh  seam  at 
Panchgatchia  is  similarly  very  extensively  destroyed. 


CHAPTER   VI. 

FAULTS. 

From  field  observations  alone,  two  faults  have  been 
added  to  those  already  mapped  by  Dr.  Blanford. 

To  the  north  of  the  Grand  Trunk  Road  west  of 
Barakar  and  in  the  Rajpura  mouza  is  a  large  fault,  which, 
running  approximately  in  a  north-west  to  south-east  direc- 
tion and  giving  a  downthrow  to  the  north-east,  conforms 
to  one  very  common  series  in  the  field.  As  already  pointed 
out  {supra,  p.  229)  this  fault  may  possibly  be  connected  with 
the  inlier  of  crystalline  rocks  at  Paharpur. 

Reference  has  already  been  made  to  the  subsidiary 
fault  parallel  to  the  boundary  fault  at  Bareghat  {supra, 
p.  228). 

A  glance  at  the  map  will  show,  to  what  extent  colliery 
development  has  added  to  our  knowledge  of  the  faults 
which  abound  in  the  coal-field.  On  page  150  Dr.  Blanford 
writes: — 

((  Even  some  of  the  largest  and  most  important 
"  faults  in  the  field  cannot  be  traced  for  any  great 
"  distance  into  the  sedimentary  rocks.  The  difficulty 
"  of  following  them  has  induced  a  strong  belief  that 
"  they  are  more  numerous,  and  the  throw  greater,  in 
(<  the  Lower  Damudas  and  Talchirs  than  in  the  Rani- 
"  ganj  beds  and  Pan  diets." 
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Concerning  the  fault  which  disturbs  the  outcrop  of  the 
Ironstone  Shales  to  the  north  of  Khorabad,  the  continua- 
tion has  been  traced  through  Jairamdanga  southwards  to 
the  east  of  Asansol  and  to  the  Damuda. 

As  far  as  I  am  aware,  all  faults  in  the  coal-bearing 
strata,  visible  at  the  surface,  may  be  classed  as  dip  faults. 
Attention  must  be  drawn,  however,  to  the  probable  exis- 
tence of  strike  faults,  with  duplication  of  the  outcrops, 
which  development  work  has  brought  to  light.  The  Jai- 
ramdanga-Baraboni  area  affords  an  example  of  this  type  of 
faulting. 

The  area  stretching  from  Baraboni  in  a  direction  east- 
south-east  through  Charanpur  and  Sibpore  to  Nundi  is  now 
known  to  be  very  much  faulted,  but  is  now,  in  the  lower 
stages  of  the  Raniganj  Series,  thoroughly  understood. 

The  large  fault  which,  to  the  west  of  Taltor,  throws 
the  boundary  of  the  Ironstone  Shales  three  quarters  of  a 
mile  to  the  south,  has  been  continued,  and  although  con- 
nected in  its  course  with  numerous  other  faults  is  surmised 
to  be  continuous  with  the  fault  running  through  Raniganj 
Town. 

Much  boring  has  been  done  in  the  east  of  the  field, 
an  area  which  is  covered,  and  often  thickly  so,  with  later- 
ite.  The  map  shows  that  numerous  faults  have  been 
proved  and  it  is  more  than  probable  that  many  others  exist. 

A.  glance  at  the  faults  now  marked  on  the  map  will 
show  that  development  work  has  gone  far  to  remove  the 
weight  from  the  first  portion  of  Dr.  Blanford's  expression 
of  the  opinion  concerning  the  faults — ( ( that  they  are  more 
numerous  and  the  throw  greater  in  the  Lower  Damudas 
than  in  the  Raniganj  beds " 
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CHAPTER  VII. 

coal,  mines. 
Section  i. — History  of  Collieries. 

I  am  not  aware  of  any  published  record  of  collieries 
from  the  time  at  which  Dr.  Blanford  wrote  (i860)  until 
within  quite  recent  years.  The  coal-mining  industry, 
however,  has  grown  to  such  large  proportions  that  reference 
may  properly  be  made  to  recent  accounts  of  collieries  now 
in  existence. 

The  "  Annual  Reports  of  the  Chief  Inspector  of  Mines 
in  India"  for  the  years  1901  to  1908  inclusive,  contained, 
as  appendices,  lists  of  collieries  with  names  of  owners, 
managers,  amount  of  labour  employed  and  details  of  this 
description.  The  publication  of  these  appendices  along 
with  the  reports  was  discontinued  in  1909,  but  the 
appendices  are  still,  I  understand,  to  be  obtained. 

From  the  year  1906  the  Director-General  of  Commer- 
cial Intelligence  has  published  annually  a  "Note  on  the 
Production  and  Consumption  of  Coal  in  India,"  in  which 
he  gives  lists  of  mines,  both  those  worked  by  joint  stock 
companies  and  by  private  owners. 

Section  2. — Progress  in  Methods  of  Working. 

Such  progress  has  been  made  in  the  methods  of  work- 
ing in  the  collieries  that  it  does  not  beseem  a  geologist  to 
deal  on  what  have  now  become  advanced  professional 
questions.  However,  it  is  impossible  for  one  to  have 
visited  the  field  and  traversed  it  from  end  to  end  without 
noting  the  advances  made  since  Dr.  Blanford' s  account 
was  written.  I  therefore  give  brief  notes  on  these 
matters. 
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Open  quarries  are  now,  with  the  exception  of  a  few 
under  Indian  ownership,  types  of  the  past. 

Both  on  the  surface  and  underground  hand  labour  is 
being  done  away  with  as  much  as  possible.  Coal  is 
extracted  from  the  outcrop  by  inclines,  which  are  usually 
arched  well  above  the  surface  to  prevent  entry  of  water 
during  the  monsoon  (pp.  161,  169),  and  which  have  haul- 
age engines  at  the  mouth  and  rails  running  underground. 

The  <cgin"  worked  by  women  (p.  168)  is  now  seen  no 
longer,  but  dotted  over  the  field  are  abandoned  shafts 
with  the  brick  pillars  still  standing  in  various  stages  of 
decay.  Pits  are  provided  with  modern  types  of  headgear 
and  with  winding  engines  (p.  168).  The  shafts  are,  with 
the  exception  of  a  few  Cl  kibble  "  collieries,  under  native 
management,  of  such  a  size  as  to  permit  two  cages  to  work 
side  by  side.  Shafts  of  300  to  400  feet  are  now  common, 
several  shafts  of  500  to  600  feet  are  in  existence,  whilst 
shafts  of  1,000  feet  are  now  being  sunk  at  Sodepore. 
Where  railway  sidings  are  available,  the  coal-tubs  are 
often  run  into  tipplers  provided  with  screens,  so  that  the 
loading  for  despatch  becomes  expeditious.  In  several 
instances  where  the  railway  is  at  some  distance,  light 
tramways  have  been  laid  down,  and  the  tubs  are  trans- 
ported by  light  engines  straight  from  the  pithead  or 
incline  mouth  to  the  wharf. 

It  is  in  underground  working  that  the  most  progress 
has  been  made.  The  c<  pillar  and  board  "  system  (p.  163) 
is  still  the  almost  universal  one,  although  some  modifica- 
tion of  the  "  panel "  system  has  been  introduced  in 
the  large  mines  of  some  of  the  premier  companies. 
<(  Long-wall"  working  (p.  167)  has  been  in  vogue  in  one 
colliery  in  the  Nursamuda  seam  (4,o//)  for  some  time  ; 
and  in  another  colliery  in  the  Ragunathbatti  seam  (4V)  a 


270    TRANS.   MINING   &   GEOL.   INST.    OF   INDIA.     [Vol.  VII, 

modification  of  the  long-wall  system  has  recently  been 
introduced.  Underground  haulage  (p.  167),  with  lateral 
feeder  lines  on  levels,  has  been  widely  extended  in  recent 
years.  Coal  thus  loaded  into  tubs  near  to  the  working 
face  can  be  transported  to  the  despatching  wagons  without 
any  further  handling.  Pumping  systems  (p.  171)  have 
been  improved,  and  by  utilizing  one  shaft  for  the  convey- 
ance of  the  steampipe  to  the  pumps  an  upcast  is  formed, 
the  intake  being  either  the  connecting  shaft  or  incline. 
Air  compressers  have  been  installed  in  some  collieries  to 
work  the  pumps.  Ventilation  (p.  175)  is  natural,  depend- 
ence being  placed  on  steampipes  to  form  upcast  currents. 
Fans  are  used  only  in  sinking  shafts  and  during  the  pro- 
gress of  driving  the  connection  to  the  second  outlet.  Un- 
fortunately fire-damp  has  been  met  with  and  lives  have 
been  lost  (p.  174).  Modern  safety  lamps  are  used  in  some 
collieries,  but  to  the  present  only  in  galleries  or  levels 
away  from  the  airways. 

A  note  on  the  use  of  coal-cutting  machinery  and 
electricity  in  Bengal  is  to  be  found  in  the  Records  of  the 
Geological  Survey  of  India,  Volume  XXXIX,  p.  75.  The 
note  was  written  by  Mr.  J.  R.  R.  Wilson,  at  that  time 
Chief  Inspector  of  Mines  in  India.  It  is  to  be  greatly 
regretted,  from  the  point  of  view  of  scientific  mining,  that 
this  coal-cutting  plant  employed  in  long-wall  working  has 
been  withdrawn  and  hand  cutting  reverted  to  since 
Mr.  Wilson  wrote  his  note.  The  most  modern  installation 
of  mining  plant  is  that  at  Dishargarh,  where  electricity  is 
used  for  hauling,  pumping  and  lighting.1 

Reference  to  methods  of  working  are  made  in  the 
Reports  of  the   Department   of   Mines,    and   professional 

1  Trans.,  Min.  Geol.  Inst.  Ind.,  Vol.  Ill,  pt.  3,  and  Vol.  IV,  pt.  2. 
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papers  on  mining  and  engineering  problems  are  to  be 
found  in  the  recent  Transactions  of  the  Mining  and  Geolo- 
gical Institute  of  India. 

The  enormous  development  of  the  coal-mining  industry- 
has  created  a  demand  for  labour  which  the  indigenous 
population  of  the  coal-field  has  for  years  been  unable 
to  meet.  L,abour  has  been  imported  and  to  do  so  has 
required  an  increase  in  the  daily  rate  of  remuneration. 
The  collection  of  a  population  largely  in  excess  of  the 
normal  has  raised  the  price  of  food  stuffs,  with  a  result- 
ant further  enhancement  of  daily  wages. 

Severe  epidemics  have  raged  through  the  coal-field 
at  various  times  and  have  caused  the  Managers  of  mines 
to  pay  increased  attention  to  sanitation1  in  the  miners' 
lines.  In  a  great  number  of  collieries  some  type  of  filter 
is  installed,  often  the  jewel  filter,  and  the  water  so  treated 
is  piped  to  standards  near  the  miners'  quarters. 

CHAPTER  VIII. 

ECONOMIC  GEOLOGY. 

Section  i. — Coal. 
Dr.  Blanford  had  occasion  to  dissent  from  the  views 
expressed  by  Mr.  Williams  concerning  the  quality  of  the 
coal  in  the  Barakar  Series.  He,  Dr.  Blanford,  maintained 
that  the  coal  of  the  Raniganj  area  was  better  than  any 
obtained  west  of  the  Barakar.  This  view  has  been  borne 
out,  with  one  or  two  exceptions.  At  the  time  Dr.  Blan- 
ford wrote,  the  Raniganj  area  produced  half  the  coal  mined 
on  the  field.  This  is  not  so  now,  and  in  fact  no  one  lo- 
cality can  lay  claim  to  this  distinction;  for  the  maximum 
mining  activity  in  the  field  stretches  in  a  belt   from  the 


i   Rec,  Geol.  Sur.  Ind.,  Vol.  XXXIX,  p.  75. 
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Damuda  at  Dishargarh,  through  Sodepore,  Sitarampur, 
Chinchuria,  Baraboni  and  Sibpore  to  Damudarpur.  The 
reason  for  this  is  that  the  seams  of  the  highest  quality  are 
the  Dishargarh  and  Sanctoria  and  their  representatives, 
known  by  other  names,  along  the  belt  described. 

In  one  particular  was  Mr.  Williams  right,  for  Dr.  Blan- 
ford  writes  (p.  119)  concerning  the  Nudia'  (Nodia)  seam  : 
"Mr.  Williams  also  considers  the  quality  as  superior  to 
"the  coal  of  Raniganj,  Chinakuri,  Chokidanga,  Dhosul, 
"'and  Mangalpur."  The  seam  at  Nodia  is  the  represen- 
tative of  the  Dishargarh,  and  it  has  not  deteriorated  in  its 
extension  across  the  Damuda. 

In  1861,  Dr.  Blanford  considered  the  economic  pros- 
pects of  Raniganj  to  be  very  bright  and  that  it  should 
become  one  of  the  richest  and  most  important  districts  in 
Bengal.  This  position  was  attained  and  held  until  the 
year  1905,  but  from  1906  Raniganj  had  to  give  'pride  of 
place '  to  Jharia. 

' (  The  information  at  present  available  for  publica- 
"  tion  regarding  the  quality  of  the  coal  being  mined  in 
"the  Raniganj  field  is  comparatively  limited,  for  the 
"  correlation  of  the  various  seams  being  worked  in  the 
"different  collieries  is  still  doubtful."1 

My  intention  at  the  commencement  of  the  survey  was 
to  make  a  series  of  analyses  of  the  seams,  in  the  hope  that 
it  would  help  in  the  work  of  correlation.  When,  however, 
the  difficulties  of  obtaining  full  seam  samples  were  real- 
ized the  scheme  was  abandoned.  No  difficulty  whatever 
would  have  been  experienced  in  making  a  series  of  analyses 
of  the  coal  despatched  from  the  collieries,  but  such  a  series, 
although   exceeding   useful   from   a   commercial   point  of 

1   Rec,  Geol.  Sur.  Ind.,  Vol.  XXXIX,  p.  50. 
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view,  hardly  seemed  to  be  of  value  for  the  purposes  of 
correlation.  The  subjoined  list  gives  the  publications  in 
which  analyses  of  Raniganj  coals  are  given : — 

Rec,  Geol.  Sur.  Ind.,  Vol.  VII,  p.  23. 
,,       ,,       Vol.  X,  p.  155. 
„        „       „       Vol.  XXI,  p.  163. 
„        „       „       Vol.  XXIII,  p.  255. 
,,       ,,       Vol.  XXXI,  p.  104. 
Indian  Agricultural  Ledger,  No.  14,  1898. 
Rec,  Geol.  Sur.  Ind.,  Vol.  XXXIII,  pp.  241-253. 
Trans.,  Min.  Geol.  Inst.  Ind.,  Vol.  V,  pt.  2,  pp.  114-161. 

The  statistics  of  the  production  of  coal  in  India,  the 
efficiency  of  the  labour  employed,  etc.,  are  to  be  found  in 
the  Annual  Reports  of  the  Chief  Inspector  of  Mines  in 
India,  first  published  in  1901,  in  the  Annual  Review  of 
Mineral  Production  in  India,  in  the  Records  of  the  Geolo- 
gical Survey  in  India,  first  published  in  Volume  XXXII, 
1905,  and  in  the  Note  on  the  Production  and  Consumption 
of  Coal  in  India,  first  published  by  the  Director-General 
of  Commercial  Intelligence  in  1906. 

Until  quite  recently  no  modern  coke-making  plant  had 
been  installed  on  Indian  coal-fields.  Most  large  collieries 
utilized  their  excess  small  coal  in  open  coke  ovens.  In 
1909  a  modern  battery  of  coke  ovens  began  work  at 
Giridih.  This  was  followed  in  1910  by  one  battery  in- 
stalled, at  Kulti,1  by  the  Bengal  Iron  and  Steel  Co.,  Ltd. 
Although  at  the  time  no  recovery  plant  was  set  up,  the 
production  of  coal-tar  has  now  (1911)  been  begun. 

A  considerable  amount  of  soft  coke  is  produced,  I  be- 
lieve entirely  by  small  Indian  colliery  owners,  from  second 
class  seams.     The  coal,  in  lumps,  is  piled  into  mounds,  is 


1   Rec,  Geol.  Sur.  Ind.,  Vol.  XXXIX,  p.  103. 
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fired  in  the  evening,  and  is  quenched  by  water  in  the 
morning.  Kalipahari,  Borachuk  and  the  belt  along  the 
Grand  Trunk  Road  west  of  the  Barakar  are  the  chief 
localities  in  which  this  type  of  coke,  or  charred  coal,  is 
produced.  There  appears  to  be  a  demand  for  it  in 
Calcutta. 

Section  2. — Ironstone  and  Lime. 

Dr.  Blanford  briefly  touches  on  the  possibilities  of 
the  manufacture  of  iron  in  the  Raniganj  Coal-field  (pp.  191- 
195).  He  discusses  the  value  of  the  Damuda  coals  for 
coke- making  and  in  so  doing  draws  attention  to  their  bad 
qualities.  He  furthermore  gives  a  table  of  the  clay-iron- 
stone bands  from  various  parts  of  the  Ironstone  Shale 
Series. 

That  iron  is  manufactured  on  the  Raniganj  Coal-field 
is  now  a  matter  of  common  knowledge;  but  it  may  be 
useful  to  epitomize  the  steps  which  led  up  to  the  beginning 
of  the  industry.  This  is  more  especially  interesting  since, 
as  will  be  shown,  present-day  practice  does  not  bear  out 
what  was  hoped  for. 

During  the  latter  part  of  the  year  1872  Mr.  H.  Bauer- 
man,  who  had  been  sent  out  by  the  Right  Hon'ble  the  Secre- 
tary of  State  for  India,  visited  the  more  important  iron- 
yielding  districts  (amongst  others,  Raniganj)  with  a 
view  to  giving  a  definite  opinion  on  the  feasibility  of 
establishing  ironworks  in  India.  Regarding  Mr.  Bauer- 
man's  visit  Mr.  Medlicott  writes1 : — 

"  Mr  Bauerman  has  simply  restated  the  case 

''that,  under  existing  circumstances,  the  Raniganj 
(( Coal-field  is  the  most  promising  place  for  a  trial,  the 
"principal  defect  there  being  the  flux." 


l  Ann.  Rep.,  1873— Rec,  Geol.  Sur.  Ind.,  Vol.  VII,  p.  6. 
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In  February  1874  Mr.  T.  W.  H.  Hughes1  published  a 
comprehensive  C(note"  on  the  question, — discussing  the 
coals  available  for  coke-making  and  comparing  the  results 
with  those  from  English  coals.  He  furthermore  considers 
the  sources  of  raw  iron  ore  and  the  necessary  flux,  and  for 
the  latter,  although  recognizing  the  suitability  of  Rotas 
stone,  deems  the  Kunkur  deposits,  which  abound  on  the 
banks  of  the  Barakar,  to  be  sufficient.  Additional  ana- 
lyses were  published  in  a  further  note 2  in  the  same  year 
(1874). 

Ironworks  were  begun  at  Kulti  near  Barakar,  but  did 
not  prove  a  financial  success  until  taken  over  in  1889  by 
the  Bengal  Iron  and  Steel  Co.,  Ltd.,  under  Messrs.  Martin 
&  Co.,  Managing  Agents. 

A  summary  of  the  present  state  of  this  industry  is  to 
be  found  in  the  Quinquennial  Review  of  the  Mineral  Pro- 
duction of  India  during  the  years  1904-1908.3 

I  am  informed  by  the  Manager  that  roughly  7000  tons 
of  iron-ore,  drawn  from  the  Ironstone  Shales,  are  used 
annually  in  the  furnaces.  This  is  out  of  an  annual  con- 
sumption of  iron-ore  of  about  75,000  tons. 

The  annexed  table  summarises  analyses  of  iron-ore 
obtained  from  the  Ironstone  Shales  of  the  Raniganj  Coal- 
field. They  were  kindly  supplied  to  me  by  the  General 
Manager  at  Kulti. 

From  the  table  it  is  evident  that  the  deleterious  ele- 
ments are  not  equally  present  throughout  the  run  of  the 
Ironstone  Shales.  That  in  the  west  the  lower  proportion 
of  phosphorus  and  manganese  is  counterbalanced  by  an 
increase  in  the  quantity  of  silica  present,  with  just  the 
reverse  in  the  east. 

1   Rec,  Geol.  Sur.  Ind.,  Vol.  VII,  p.  20.  2  i^c.  cit. ,  p.    122. 

S  Rec,  Geol.  Sur.  Ind.,  Vol.  XXXIX,  pp.  102-10 
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Attention  has  been  drawn  in  the  foregoing  paragraphs 
to  the  idea,  at  one  time  prevalent,  of  utilizing  the  supplies 
of  kunkur  which  exist  in  the  alluvium  throughout  the  field. 
There  is  no  doubt  that  the  total  quantity  available  is  large, 
but  the  winning,  owing  to  the  scattered  occurrence,  is 
necessarily  a  slow  and  tedious  process  and  is  not  suited  to 
the  needs  of  a  modern  industry. 

Small  lime- burning  industries  do  exist  all  over  the 
field;  the  chief  being  that  in  the  neighbourhood  of 
Taldanga  and  Laikdeeh  on  the  right  bank  of  the  Barakar, 
that  in  the  thick  alluvium  of  the  headwaters  of  the  Pasai 
stream  north  of  Bareghar  and  west  of  Kaladabar,  and  that 
in  the  alluvial  stretch  south  of  the  Damuda  south  of 
Raniganj .     These  partially  supply  local  needs. 

Section  3. — Bricks,  Fire-bricks  and  Pottery. 

Within  the  limits  of  the  coal-field  there  are,  with  the 
exception  of  those  to  the  south  of  Raniganj ,  no  deposits 
of  first-class  clays.  Scattered  all  over  the  field,  however, 
are  surf  ace  deposits  of  argillaceous  material.  These  clays, 
although  in  most  cases  properly  described  as  argillaceous 
sandy  alluvium,  are  very  widely  utilized  for  making  bricks. 
The  resultant  brick  is  not  of  good  quality  but  apparently 
suits  the  needs  of  the  district. 

Mention  has  already  been  made  to  the  occurrence  of 
fire-clay  in  association  with  the  coal  seams  of  the  Raniganj 
Coal-field.  In  a  paper [  published  in  February,  1874, 
Messrs.  Hughes  and  Medlicott  wrote : — 

"  Amongst     other      investigations  .  .  .  some     fire- 

"  bricks  that  were  furnished  by  the  firm  of  Messrs. 


Rec,  Geol.  Sur.  Ind.,  Vol.  VIII,  p.  18. 
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Burn  "  &  Co.  were  examined  and  tested  in  September 
"  last.  They  were  made  from  various  clays  obtained 
(<  in  the  neighbourhood  of  Raniganj  and  elsewhere." 

Mr.  Hughes  reported  that  the  bricks  compared  with  Stour- 
bridge fire-bricks  were  somewhat  superior. 

It  is  very  satisfactory  that  since  that  time  a  consider- 
able and  flourishing  pottery  and  fire-brick  industry  has 
sprung  up  on  the  coal-field  with  Messrs.  Burn  &  Co.,  Ltd., 
at  Raniganj,  Durgapur,  Galphabari,  and  the  Kumerdubhi 
Brick  and  Tile  Company  at  Kumerdhubi.  I  am  also 
informed  that  the  Bengal  Coal  Company,  Ltd.,  have,  for 
years  past,  utilized  the  fire-clay  partings  from  the  Raniganj 
seam  in  making  fire-bricks  for  furnace  linings. 

Section  4. — Building  Stones. 

Dr.  Blanford  refers  (p.  195)  to  the  many  sandstones 
in  the  coal-field  which  might  be  used  for  building  material. 
It  is  worthy  of  note  that  very  little  use  has  been  made  of 
the  excellent  material  often  close  at  hand. 

A  few  bungalows  dotted  over  the  coal-field,  railway 
culverts,  bridges  and  some  station  buildings  are  all  that 
meet  the  eye,  whilst  on  every  hand  structures  in  brick  are 
to  be  seen. 

Now  that  deeper  shafts  are  being  sunk  to  coal,  neces- 
sitating heavier  winding  engines  with  consequent  increased 
vibration  on  the  engine-bed,  some  material  stronger  than 
locally  made  bricks  will  be  required  in  the  seating.  I 
understand  that  local  stone  is  being  used  for  this  purpose 
at  the  new  1,000  foot  shafts  at  Sodepore.  This  use  can  be 
only  very  limited  in  extent. 

The  inhabitants  of  the  coal-field  have  never  been 
accustomed  to  work  in  stone.  Hence  for  stonework  it  is 
necessary    to    import    stone-cutters,    involving    a   much 
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heavier  expense.  Thus  for  all  structures  in  wlrch  a  long 
life  is  not  required  it  has  been  found  much  cheaper  to 
build  in  brick  than  to  use  the  large  stores  of  stone  close 
at  hand. 

Just  west  of  Poeladhi  the  basement  bed  of  the  Talchir 
Group  is  the  typical  greenish  muddy  shale.  It  is  only 
thirty  to  forty  feet  in  thickness  and  is  overlain  by  a  bed  of 
greenish-brown,  very  fine,  compact  and  tough  Talchir 
sandstone.  This  bed  is  quarried  and  slabs  are  obtained 
from  which  millstones,  upwards  of  three  feet  in  diameter 
and  six  to  nine  inches  in  thickness,  are  made.  In  no 
other  part  of  the  field  have  I  seen  anything  similar. 


Note  on  Shaft  Bottoms. 

BY 

Captain   F.  I.  Leslie  Ditmas,   F.G.S.,   A.I.E.E. 

(With  Plate.) 

The  shaft  bottom  is  one  of  the  most  important  places 
underground,  for  here  not  only  is  the  coal  traffic  from  all 
sides  of  the  shaft  concentrated,  but  men  have  to  pass  along 
daily,  machinery  has  from  time  to  time  to  be  conveyed 
and  the  ventilation  is  always  present  as  a  problem  of 
lesser  or  greater  magnitude.  Yet  how  often,  in  spite  of  its 
importance,  do  we  find  great  neglect  in  properly  laying 
out  this  part  of  the  mine. 

As  soon  as  the  shaft  bottom  reaches  coal  the  Manag- 
ing Agents  (if  they  have  not  been  pressing  before)  expect 
to  see  a  large  tonnage  raised  at  once.  The  unfortunate 
Manager  is  allowed  no  time  to  prepare  the  bottom  of  the 
shaft  for  the  traffic  he  contemplates  handling .  Yet  the  shaft 
bottom  is  to  last  as  long  as  the  colliery,  and  a  little  time 
and  money  wisely  spent  here  will  more  than  repay  itself  in 
the  future.  It  is  a  common  thing  in  India  to  see  the  pit 
bottom  badly  planned,  cramped,  low,  wet,  dark,  and  a 
place  to  be  avoided.  The  text-books  on  mining  usually 
deal  with  this  subject  so  that  no  one  can  plead  ignorance 
as  an  excuse.  Mr.  Adams  in  his  Presidential  address 
very  rightly  insisted  on  a  higher  standard  of  mining  engin- 
eering for  Indian  Collieries,  and  it  is  of  the  greatest  im- 
portance that  with  the  present  sinking  of  the  deeper  shafts 
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and  the  larger  output  from  each  shaft,  more  care  should  be 
given  to  the  end  of  this  shaft. 

It  would  be  a  good  thing  if  we  could  attain  to  the 
English  standard  in  shaft  bottoms,  which  in  modern  prac- 
tice are  of  ample  dimensions  in  height  and  width ;  built  of 
brick  with  the  outside  course  of  glazed  white  bricks  which 
extend  well  back  along  the  shaft  landings,  and  so  built 
as  to  give  as  little  resistance  to  the  ventilating  current  as 
possible.  All  around  is  lit  with  electric  light.  Plenty  of 
light  means  less  loss  of  time  in  handling  tubs,  and  reduces 
the  risk  of  accident  to  both  men  and  animals. 

The  full  and  empty  roads  are  made  as  near  self-acting 
as  possible,  the  idea  being  to  reduce  labour  to  the  utmost. 
In  India  where  the  lack  of  skilled  labour  is  now  felt 
pretty  severely  on  the  coal-fields,  it  is  getting  more  and 
more  necessary  to  reduce  the  human  element.  The  more 
simple  and  pleasant  the  conditions  are  made,  the  more 
attractive  they  will  be  to  the  labourer. 

Plate  No.  9  will  perhaps  be  of  assistance  in  illustrating 
the  (f  lay-out"  of  a  shaft  bottom,  which  I  used  when  in 
India.  It  is  by  no  means  an  ideal  one,  but  is  a  decided 
improvement  on  those  generally  met  with  at  small  collieries 
in  this  country  (India) ,  and  it  also  has  the  recommenda- 
tion of  being  cheap  and  very  simple.  The  sketch  speaks 
for  itself.  The  side  walls  are  of  brick.  The  thickness  of 
the  brickwork  and  size  of  girders  must  vary  according  to 
the  depth  and  local  conditions.  The  brickwork  is  white- 
washed. If  the  tubs  are  light,  flat  sheets  can  be  substi- 
tuted for  the  rails  on  the  empty  side  of  the  shaft  bottom. 
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DISCUSSION. 

C.  H.  McCale  took  exception  to  remark  re  Managing 
Agents  and  said  that  a  general  remark  could  not  be  made 
as  he  was  sure  from  his  experience  it  did  not  apply  to  all 
cases. 

He  further  referred  to  page  281,  para.  2,  and  thought 
that  the  pit  bottom  was  generally  on  the  large  scale  in  India. 

Again  at  the  end  of  the  paper,  he  presumed  Mr. 
Ditmas  referred  to  small  collieries  and  not  to  larger  ones 
managed  by  Europeans. 

He  also  referred  to  sketch  in  which  rails  are  shown 
but  the  paper  says  flat  sheets  can  be  substituted.  He 
(Mr.  McCale)  thought  sheets  were  more  convenient  and 
better  for  this  district. 

In  continuation  he  said  that  the  suggestion  re  elec- 
tric lights  was  a  very  good  one  and  thought  all  collieries 
should  adopt  it.     Electric  light  would  soon  pay  for  itself. 

L,astly,  he  considered  that  for  India  the  use  of  glazed 
bricks  was  too  expensive.  Ordinary  pug-mill  bricks 
whitewashed  will  meet  the  same  purpose. 

Chas.  Lea  thought  flat  sheets  would  not  be  necessary 
when  loading  was  done  as  in  sketch. 

R.  Mitchell  showed  coal  being  loaded  on  one  side  at 
pit  bottom  and  considered  it  was  unsuitable  for  India. 

/.  Bullock  thought  that  the  sketch  referred  to  a  pit 
designed  to  meet  a   larger  output  than  is  customary  in 

India. 

H.  C.  Read  endorsed  Mr.  McCale' s  views  re  electric 
lights,  saying  he  had  small  plant  and  considered  that 
quicker  tramming,  etc.  was  done,  causing  a  small  increase 

in  output. 

R.  Mitchell  considered  that  an  increase  of  raising 
could  only  be  due  to  increase  of  miners. 


transactions 

or  the 

mining  and  Geological  Institute  or  India. 
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Description  of  Pelly's  Economical  Weigh= 

Bridge  for  the  Prevention  of  Coal 

Overloading  at  Collieries. 

(With  plate). 

BY 

George  Pelly,  Asst.  Supdt.,  B.  N.  Ry. 

The  subject  of  what  is  familiarly  known  as  "  Over- 
load ' '  and  f  (  Underload  ' '  coal  has  for  some  time  past 
engaged  the  attention  of  both  Railway  Authorities  and 
Colliery  Managers,  but  it  would  perhaps  be  as  well  in 
presenting  this  paper  to  indicate  in  brief  the  significance 
of  these  terms. 

The  carrying  capacity  of  the  different  types  of  coal 
wagons  in  use  on  railways  varies  from  10  to  25  tons,  the 
figure  being  based  on  the  cubical  capacity  and  the  maxi- 
mum permissible  load  per  axle.  Railway  freight  charges 
are  based  on  the  carrying  capacity  of  a  wagon,  conces- 
sion of  from  \  a  ton  to  1  ton  less  than  the  carrying  capa- 
city being  allowed  to  loaders  for  the  purpose  of  arriving 
at  the  minimum  weight  chargeable  on  each  wagon.     For 
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example  the  actual  freight  chargeable  on  a  wagon  with 
a  marked  carrying  capacity  of  24  tons  would  be  as  for  23 
tons  if  loaded  up  to  its  full  capacity. 

It  is  stipulated  in  Railway  Tariffs  that  any  quantity 
of  coal  loaded  in  excess  of  the  marked  carrying  capacity 
of  a  wagon  will  be  taken  off  at  the  weighing  station,  and 
this  excess  quantity  is  known  as  overload  coal. 

The  excess  weight  is  placed  to  the  credit  of  the  send- 
ing colliery  at  the  weighing  station,  but  different  grades 
and  quantities  are  naturally  mixed  up  in  the  process  and 
this  overload  coal  is  obviously  not  of  the  same  market 
value  as  the  coal  when  originally  loaded  at  the  colliery. 

The  term  "  Underload "  is  self-explanatory,  and 
underloading  affects  colliery  managers  not  only  in  the 
selling  rate  per  ton  at  destination  but  on  account  of  the 
minimum  weight  chargeable;  it  also  imposes  a  charge  in 
the  shape  of  railway  freight  on  coal  not  actua'ly  des- 
patched from  collieries. 

To  illustrate  the  effect  of  underloading,  an  example  is 
given  below  : — 

A  wagon  with  a  marked  carrying  capacity  of  24 
tons  is  loaded  with  22  tons  of  coal  from  Bhaga  to  Madras. 
The  minimum  weight  chargeable  being  1  ton  less  than 
the  marked  carrying  capacity,  freight  is  paid  on  1  ton 
more  than  is  actually  loaded  in  the  wagon.  In  the  in- 
stance quoted  above  this  extra  freight  paid  on  one  ton 
would  be  Rs.  10-6-0. 

It  may  be  readily  recognized  from  the  foregoing  brief 
explanation  of  the  terms  under  and  overload  that  accu- 
racy in  loading  wagon  up  to  and  within  the  marked  carry- 
ing capacity  of  a  wagon  is  a  most  important  considera- 
tion from  both  the  Railway  and  Coal-owners'  point  of  view. 

Owing  to  variations  in  the  specific  gravity  and  bulk, 
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particularly  in  the  case  of  coal,  load  lines  marked  on 
wagons  cannot  be.  considered  as  infallible  guides  to  carry- 
ing capacities,  and  as  far  as  is  at  present  known  no  satis- 
factory solution  of  the  difficulty  has  been  discovered. 

The  ideal  method  would  be  to  erect  a  standard  weigh- 
bridge at  each  colliery,  but  the  cost  of  this  would  in  most 
cases  be  prohibitive.  What  is  required  is  some  type  of 
weighing  machine  which  can  be  put  up  cheaply  and  will 
at  the  same  time  record  the  weight  of  the  wagon  with 
reasonable  accuracy.  The  apparatus  which  forms  the 
subject  of  this  paper  is  an  attempt  to  comply  with  the 
above  conditions. 

The  apparatus  is  essentially  an  instrument  for  weigh- 
ing road  traffic,  but  it  can  be  adapted  to  weigh  any  vehicle 
which  is  run  on  wheels  as  well  as  other  bodies. 

In  order  that  the  apparatus  may  be  readily  under- 
stood and  carried  into  effect,  I  have  illustrated  the  same 
in  the  accompanying  drawings  (Plate  No.  10). 

In  these  drawings  — 

Figure  i  is  a  sectional  elevation  showing  the  gene- 
ral outlines  of  the  mechanism. 

Figure  2  is  a  cross-section  of  the  same. 

Figures  3  and  4  show  the  details  of  the  registering 
apparatus. 

The  mechanism,  which  for  the  purpose  of  overload 
coal  is  supposed  to  be  attached  to  some  part  of  an  exist- 
ing railway  track,  consists  of  two  main  girders  A.  These 
girders  may  be  of  any  shape  but  they  are  preferably  built- 
up  girders  consisting  of  a  rolled  steel  joist  surmounted 
by  a  running  rail  and  having  a  similar  rail  attached  below, 
the  whole  being  rivetted  together  to  form  a  homogeneous 
beam,  but  it  is  essential  that  the  top  portion  of  the  girder 
is  adapted  to  the  traffic  which  will  pass  over  it,  and  the 
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bottom  portion  is  similar  and  by  the  reversal  of  the  girder 
also  adapted  to  the  traffic  of  the  road  of  which  this 
mechanism  forms  a  part.  The  two  girders  A  A  are  held 
to  the  proper  gauge  required  by  cross-bracings  of  any  form 
at  suitable  intervals,  and  one  of  the  cross-bracings,  prefer- 
ably the  centre  one,  is  connected  to  a  plunger  C  work- 
ing through  a  fluid  tight  gland  in  the  chamber  D  which 
are  so  related  to  one  another  that  the  movement  of  C  in 
and  out  of  the  chamber  causes  the  fluid  in  the  chamber  to 
flow  forward  and  backward  through  the  orifices  E  and  F 
and  the  pipe  G  and  its  connections.  From  this  it  is  ap- 
parent that  the  flow  through  the  pipe  G  strictly  corres- 
ponds to  the  movement  of  the  girders  A.  The  pipe  G  is 
connected  to  a  registering  board  H  by  the  following 
mechanism :  — 

The  pipe  G  is  fitted  with  a  pet-cock  R  at  any  point  in 
its  length,  and  at  the  upper  end  where  it  lies  on  the  register- 
ing board  a  short  length  of  glass  pipe  I  is  connected,  and  I 
is  also  connected  to  a  reservoir  J  which  may  be  of  any 
shape;  the  reservoir  or  chamber  J  being  in  turn  connected 
to  a  glass  pipe  K  which  in  its  turn  is  connected  to  the 
funnel  L,  and  the  throat  of  this  funnel  is  closed  by  a 
marble  or  other  similar  device  acting  under  atmospheric 
pressure  and  gravity. 

The  object  of  this  mechanism  being  that  any  vehicle 
using  the  roadway  as  aforesaid  and  traversing  the  girders 
A,  and  in  the  case  in  point  the  wheels  of  the  vehicles 
using  B  as  a  running  rail  causes  a  certain  deflection  to  the 
girders  A,  and  according  to  a  principle  of  mechanics,  the 
girder  being  as  near  as  possible  homogeneous,  the  deflec- 
tion of  the  beam  for  any  given  vehicle  in  a  definite  posi- 
tion relatively  to  the  girders  will  be  strictly  in  accordance 
with  the  weight  of  the  said  vehicle. 
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The  normal  position  of  the  mechanism  is  as  fol- 
lows : — 

The  chamber  D  being  filled  with  any  fluid  by  lifting 
the  marble  out  of  the  funnel  and  pouring  in  the  fluid, 
which  is  preferably  water  but  may  be  any  convenient  fluid, 
coloured  or  uncoloured,  and  the  pipes  and  connections  G. 
I.J.K.  being  filled  with  the  same  fluid,  the  pet-cock  R  is 
opened  and  the  fluid  is  run  out  until  its  top  surface  corres- 
ponds with  S,  a  zero  mark  on  the  registering  board 
behind  the  short  pipe  I  which  latter  is  preferably  made  of 
glass. 

A  vehicle  is  then  run  on  to  the  girders  A  so  that  its 
wheels  occupy  a  definite  position  relatively  to  the  girder, 
preferably  a  central  position ;  by  virtue  of  the  weight  of 
the  vehicle  the  girder  A  is  deflected  in  a  downward  direc- 
tion proportionately  to  the  weight  of  the  said  vehicles, 
and  since  the  cross-girder  M  is  rigidly  fixed  to  the  main 
girder  A,  the  cross-girder  M  will  be  similarly  deflected 
pushing  the  plunger  C  into  the  chamber  D  and  expelling 
a  definite  amount  of  fluid  through  the  orifices  E  and  F 
and  pipe  G  according  to  the  weight  of  the  vehicles  and 
the  deflection  of  the  girder  under  the  weight  of  the  said 
vehicle. 

Vehicles  of  known  weights  having  been  placed  in  their 
correct  position  on  the  girder,  each  will  give  a  constant 
deflection  to  the  girder,  no  matter  how  often  they  are 
removed  and  replaced ,  so  that  by  sending  over  the  girders 
vehicles  of  ascertained  and  definite  weights  from  the 
minimum  to  the  maximum  weight  it  is  proposed  to  deal 
with,  the  weights  of  the  vehicles  being  known  beforehand, 
the  registering  board  can  be  marked  into  tons,  subdivided 
into  cwt.  and  quarters,  etc.,  or  other  units  and  sub-units  of 
weights  in  a  manner  similar  to  the  marking  on  a  mecha- 
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nic's  foot-rule  as  the  top  surface  of  the  fluid  rises  in  the 
glass  pipe  K  under  the  definite  or  test  loads. 

The  object  of  the  chamber  J  is  to  act  as  a  dash  pot  to 
the  flow  of  the  fluid  and  to  meet  the  following  practical 
condition;  in  the  majority  of  cases  such  as  on  a  railway- 
most  of  the  vehicles  have  the  known  tare  marked  on  them, 
accurate  weighments  of  these  empty  vehicles  are  not 
desired  but  only  their  gross  weighments  and  the  chamber 
J  is  so  designed  as  to  take  up  an  amount  of  fluid  corres- 
ponding to  the  average  weight  of  a  vehicle  or  any  other 
definite  weight,  say  7  tons,  9  tons,  12  tons  as  the  case  may 
be,  and  any  vehicle  in  excess  of  7  tons,  9  tons,  etc.,  forces 
the  liquid  to  pass  the  chamber  J  into  the  pipe  K  which  is 
accurately  calibrated  and  of  a  smaller  bore  than  the 
diameter  of  plunger  C  so  that  the  deflection  of  the  girder 
A  is  magnified  in  the  movement  of  the  top  surface  of  the 
fluid  in  the  pipe  K  according  to  the  difference  between  the 
internal  bore  of  the  pipe  K  and  the  external  diameter  of 
the  plunger  C.  The  board  is  marked  as  described  above 
in  tons,  cwt.,  etc. 

Any  vehicle  having  sufficient  weight  to  force  fluid  to 
fill  the  chamber  J  and  to  mount  the  pipe  K  can  be  weighed 
to  any  degree  of  sensitiveness  by  means  of  vernier  attach- 
ment. 

In  practice  it  is  essential  that  the  girder  should  never 
be  strained  below  a  limit  fixed  in  accordance  with  the 
elastic  limit  of  the  materials  of  which  the  girder  is  com- 
posed, and  in  order  to  prevent  excessive  loads  producing 
stresses  in  excess  of  fixed  limitations  two  cross-girders 
T  and  Uare  fixed,  on  which  the  girder  under  excessive  loads 
will  sit ;  and  thereby  be  relieved  of  the  strains  which  the 
passing  of  an  excessively  heavy  vehicle  would  otherwise 
produce.     Also  the  passing  over  the  girder  of  an  excessive 
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weight  is  liable  to  strain  the  mechanism  in  spite  of  the 
provision  of  the  seating  accommodation  given  by  T  and 
U  tinder  the  different  weights  of  the  vehicle  to  such  an 
extent  that  the  deflection  may  thereafter  vary  from  the 
deflection  previous^  calibrated  for,  and  in  which  case  some 
tangible  demonstration  of  the  fact  that  the  girder  has 
been  excessively  strained,  is  required.  This  is  provided 
as  follows:  — 

Since  the  over-strain  of  the  girder  means  a  great 
deflection  of  the  cross-girder  M.  a  hooked  lever  N  O  is  so 
arranged  that  when  the  main  girder  A  sits  on  the  cross- 
girders  T  and  U  or  when  the  cross-girder  M  is  deflected 
below  a  fixed  limit  the  hook  O  of  the  lever  O  N  is  freed 
from  the  upper  extremity  of  the  cross-girder  M  and  the 
lever  O  N  being  free  to  fall  by  the  action  of  the  gravity  it 
disappears  into  the  well  Q  and  in  this  position  evidences 
the  fact  that  the  cross-girders  have  been  subjected  to  an 
excessive  load.  The  edges  of  O  and  M  are  true  as  shown 
in  the  drawings.  In  order  to  prevent  unauthorized  tam- 
pering with  the  lever  arm  O  N  the  whole  of  this  mechan- 
ism is  covered  in  by  means  of  the  box  P  which  is  held  to 
the  foundation  of  the  weigh-bridge  by  any  suitable  form 
of  lock,  the  key  of  which  is  kept  by  the  authorized 
person.  This  lever  arm  may  also  be  connected  with  a 
relief  valve  which  allows  the  fluid  from  the  chamber  D  to 
run  away  and  so  renders  the  mechanism  inoperative  until 
it  has  been  tested  and  recalibrated. 
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DISCUSSION. 

President  (Mr.  Adams) : — Gentlemen,  I  think  there 
are  two  questions  I  should  like  to  ask.  First  of  all,  is 
there  any  one  of  such  machines  in  use  at  the  present 
day? 

Mr.  Pelly: — One  is  being  built. 

President : — For  the  Railway  ? 

Mr.  Pelly  : — Yes,  for  the  railway,  by  the  railway. 

President: — Near  ? 

Mr.  Pelly:— At  Garden  Reach. 

President: — And  secondly,  what  I  think  is  very 
important  for  us  to  know  is  about  the  cost. 

Mr.  Pelly  : — The  cost  of  the  experimental  one  works 
out  at  Rs.  1,000,  a  little  over  Rs.  1,000.  That  of  the 
other  ones  works  out  at  about  Rs.  700. 

President : — Is  there  any  gentleman  who  wishes  to 
ask  any  question  or  make  any  remarks,  or  should  we 
adjourn  this  discussion. 

Mr.  Roberton  : — I  have  read  this  paper  with  great  inter- 
est. The  details  of  the  apparatus  are  well  thought  out, 
but  I  think  there  is  one  vital  point  which  the  writer  has 
overlooked.  It  appears  from  the  wording  of  the  paper 
that  the  whole  vehicle  goes  on  to  the  girders,  as  it  says  on 
p.  287,  ff  a  vehicle  is  then  run  on  to  the  girders  A  so  that 
its  wheels  occupy  a  definite  position  relatively  to  the  girder, 
preferably  a  central  position."  The  central  position  is 
naturally  the  best,  but  there  does  not  seem  to  be  any  idea 
of  varying  wheel  bases  in  the  wagons  put  on.  A  given 
weight  of  say  25  tons  acting  at  the  centre  of  the  girder 
will  give  a  certain  deflection,  but  if  we  divide  it  into  two 
equal  weights  of  I2|  tons  and  place  these  at  equal  distances 
from  the  centre  we  get  a  less  deflection.     This  deflection 
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becomes  less  and  less  as  the  distances  from  the  centre 
increase,  until  it  finally  vanishes  as  the  weights  reach  the 
points  of  support.  I  do  not  know  the  wheel  base  of  the 
standard  wagon  on  the  Bengal-Nagpur  Railway,  but  I  have 
worked  out  an  example  to  show  what  I  mean.  Take  a 
wheel  base  of  16  feet  carrying  a  gross  weight  of  30  tons, 
and  placed  centrally  on  a  30-foot  girder.  The  deflection 
produced  is  the  same  as  that  of  a  wheel  base  of  14  feet 
carrying  a  gross  load  of  26^  tons,  which  is  nearly  four  tons 
difference. 

President :  — Would  any  other  gentleman  like  to  say 
anything  ? 

Mr.  Mitchell: — So  far,  no  satisfactory  solution  of  the 
difficulties  has  been  discussed.  We  ought  to  know  that 
the  comparison  between  block  and  loose  (coal)  is  as  63-65: 
100.  Therefore  it  is  an  easy  matter  to  measure  the 
wagons.  I  have  done  it  myself,  and  many  others  who 
have  done  it  can  say  if  I  am  very  wrong. 

Mr.  Glen  George  : — Can  Mr.  Pelly  give  any  idea  of  the 
sensitiveness  of  this  ?     Is  it  7  lbs.,  14  lbs.,  or  56  lbs  ? 

President : — Mr.  Pelly  will  like  to  reply  later  on, 
after  to-day.  Mr.  Owen,  have  you  any  definite  system  at 
Dishergarh  for  preventing  this  overload  and  underload  ? 

Mr.  Owen  : — No. 

Mr.  McCale  : — I  think  the  arrangement  of  weighment 
must  be  all  right.  But  the  disadvantage  I  find  in  this 
arrangement  is  that  there  is  too  much  marshalling,  etc. 
(Explains  by  a  concrete  case). 

President : — Where  you  say,  Mr.  Pelly,  the  machine  is 
being  erected,  I  take  it  that  it  is  the  first  of  its  kind  ? 

Mr.  Pelly  : — Yes,  it  is  the  first  of  its  kind. 

Mr.  Simpson  : — Mr.  Pelly  first  made  it  on  a  small 
scale  perhaps  ? 
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President : — Is  it  your  own  experiment,  Mr.  Pelly  ? 

Mr.  Pelly  : — Yes,  my  own  experiment. 

Mr.  Simpson  : — This  is  being  built  for  practical  work, 
I  understand? 

Mr.  Pelly  :— Yes. 

President :  -  On  the  broad  gauge  ?    As  an  experiment  ? 

The  discussion  on  the  paper  was  then  adjourned. 

Captain  F.  I.  Leslie  Ditmas  contributed :—  Mr.  G. 
Pelly  must  be  congratulated  on  bringing  forward  an  original 
type  of  machine,  and  one  which  may  be  found  of  use  in 
some  cases,  but  personally  I  fear  it  will  not  be  generally 
adopted.  One  would  like  to  know  the  exact  initial  cost, 
and  one  would  imagine  the  upkeep  to  be  quite  reasonable. 

We  all  agree  with  him  that  the  ideal  method  would 
be  "to  have  a  weigh-bridge  at  each  colliery,"  but  the  cost 
of  this  would  in  most  cases  be  prohibitive.  Under  the 
present  conditions  this  may  be  considered  correct,  but  if 
the  Railway  Board  were  to  insist  on  all  collieries  having 
their  own  weigh-bridges  it  would  settle  the  matter.  The 
Board  should  supply  all  collieries  with  weigh-bridges  on 
the  hire-purchase  system,  and  at  the  end  of  ten  years 
they  would  become  the  property  of  the  coal  company. 
The  colliery  would  hardly  feel  this  cost  and  the  Govern- 
ment would  be  benefiting  itself,  and  the  trade  simultane- 
ously. It  is  in  some  cases  very  difficult  to  gauge  exactly 
the  load  of  a  truck  of  coal  by  eye.  Personally  I  think  it 
would  be  much  better  if  the  actual  weight  of  coal  loaded 
were  charged,  and  in  a  large  number  of  cases  it  would  pay 
collieries  to  set  up  their  own  scales.  The  overloading 
of  wagons  is  common  enough.  It  is  sometimes  caused 
through  ignorance  or  carelessness,  or  when  there  is  a 
shortage  of  trucks,  by  the  natural  desire  to  load  up  all 
possible. 
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To  the  up-country  buyer  it  is  not  only  annoying  to 
find  that  the  actual  weight  of  coal  received  is  several 
tons  less  than  that  stated  on  the  forwarding  note,  but  the 
actual  loss  in  hard  cash  is  great.  The  railways  are  not 
half  strict  enough  in  preventing  the  petty  pilfering  of  coal 
from  open  trucks.  This  loss  of  coal  transported  from  the 
Bengal  coalfields  to  the  industrial  concerns  around 
Calcutta  or  for  export  is  probably  very  small,  but  when 
the  coal  is  carried  800  miles  inland,  and  passes  through 
areas  devoid  of  coal  then  the  loss  is  serious.  I  myself 
have  constantly  seen  lumps  of  coal  being  carried  away  by 
the  railway  staff  and  others  at  distant  up-country  stations. 
It  has  often  been  suggested  that  the  coal  should  be  again 
weighed  at  its  destination  by  the  Railway  Authorities, 
but  this  does  not  appeal  to  them,  for  they  would  lose 
freight  charges  if  there  were  a  shortage,  and  in  the 
case  quoted  by  Mr.  Pelly  they  might  be  very  large, 
Rs.  10-6-0  per  ton.  The  loss  would  be  even  greater  if  the 
coal  had  been  sent  to  the  further  end  of  the  Punjab. 

This  loss  makes  it  very  unpleasant  for  the  colliery 
manager  at  one  end  and  for  the  buyer  at  the  other. 

In  England  conditions  are  very  different,  practically 
all  collieries  have  weigh-bridges  which  they  have  purchased 
outright,  or  hire  from  the  railway  company.  This  depends 
in  some  cases  whether  the  siding  belongs  to  the  colliery  or  is 
a  railway  siding.  Even  with  a  weigh-bridge,  wagons  are 
apt  to  get  overloaded ,  usually  when  trade  is  brisk  and 
trucks  scarce.  When  the  trucks  are  owned  by  the  colliery 
the  overloading  does  not  much  worry  the  railway,  as  the 
coal  is  paid  on  actual  weight.  The  Railway  Clearing 
House  at  the  present  recognizes  the  following  sizes  for 
private  owned  wagons,  viz. — 8,  10,  12,  15,  20,  and  30  ton. 

The    minimum    load    charged    for    is    four    tons    per 
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wagon,  above  that,  the  actual  weight.  At  certain  of  the 
tips  at  some  of  the  docks  in  South  Wales,  the  hydraulic 
machinery  is  only  capable  of  lifting  22  tons,  so  that  when 
trucks  arrive  at  the  docks  much  overloaded  (as  they 
occasionally  do)  the  surplus  has  to  be  unloaded  before  the 
tipping  can  take  place.  (The  10  and  12  ton  trucks  are  those 
most  commonly  used  to-day  at  the  Bristol  Channel  ports). 
But  this  will  soon  be  a  thing  of  the  past  for  in  twelve 
months'  time  the  new  machinery  at  present  being  installed 
will  be  capable  of  dealing  with  a  large  margin  of  weight 
beyond  the  marked  carrying  capacity  of  the  largest  trucks 
now  in  use. 

From  the  above,  I  think  it  is  clearly  proved  that  the 
mere  fact  of  having  a  weigh-bridge,  or  even  Mr.  Pelly's 
ingenious  machine,  in  use  at  collieries  will  not  cure  this 
weakness  of  colliery  managers  in  times  of  wagon  short- 
age. 


Coal  Mining  at  Khost,  Baluchistan. 

(With  5  plates). 

BY 

Arthur  Mort. 

The  conditions  being  somewhat  unusual,  it  has  been 
suggested  that  an  account  of  mining  here  may  be  of  in- 
terest ;  or  at  least,  may  be  worth  putting  on  record. 

Khost  is  a  station  on  the  Sind-Peshin  loop  of  the 
North- Western  State  Railway,  about  midway  between 
Sibi  and  Quetta,  and  534  miles  north  of  Karachi.  The 
latitude  is  300  14'  N.,  longitude  670  37  'E.,  altitude  4119 
feet. 

In  the  eighties  when  railways  were  first  extended  into 
Baluchistan,  Welsh  coal  and  briquettes  costing  Rs.  32  to 
Rs.  35  per  ton  were  used  in  locomotives.  It  is  not  to  be 
wondered  at  that  a  local  possibility  of  coal  supply  was 
eagerly  tested.     Coal  mining  at  Khost  was  begun  in  1886. 

The  railway  line  at  this  point  is  taken  along  a  wide 
valley  trending  west  of  North.  Some  four  miles  to  the 
north-east  is  a  most  impressive  mountain,  Kaliphat,  over 
11,000  feet  high.  To  the  south-west  of  Khost  station 
are  the  bazar  and  a  few  fields,  then  the  stony  river  bed 
about  quarter  of  a  mile  wide,  then  the  hillside  flanking 
the  valley.  This  slopes  1  in  2\  to  a  ridge  2,000 feet  above 
the  river.  The  river  flows  south-east  with  a  grade  of  1  in 
40  ;  normally  it  is  a  few  shallow  meandering  streams  and 
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only  rarely  is  it  a  roaring  torrent  from  bank  to  bank  (see 
general  plan,  plate  n). 

The  geology  of  Khost  neighbourhood  is  described  and 
mapped  by  Dr.  Griesbach  in  the  Records  of  the  Geo- 
logical Survey  of  India,  Vol.  26,  Part  4,   1893. 

It  is  to  be  noted  that  he  is  mistaken  in  showing  faults 
in  the  mining  area.  (Geological  maps  usually  err  the 
other  way). 

The  structure  of  the  south  flank  of  the  valley  is 
shown  diagrammatically  in  fig.  1,  plate  12.  In  this  hillside 
a  seam  of  coal  out-crops,  some  300  feet  above  the  river  bed, 
and  about  half  a  mile  from  Khost  station.  It  dips  about 
480.  The  coal  horizon  (I,aki  beds  of  Middle  Eocene)  is  the 
same  in  which  coals  or  coaly-bands  are  found  elsewhere  in 
Baluchistan,  and  in  Sindh,  Bikanir,  the  Punjab,  Jammu, 
Assam,  Burma,  and  the  Andamans. 

The  North- Western  State  Railway  has  a  concession 
from  the  local  Government  to  work  this  coal  for  railway 
purposes  free  of  royalty. 

A  normal  section  of  the  seam,  showing  two  feet  of 
coal,  is  shown  in  fig.  2,  plate  12.  The  outcrop  can  be  traced 
for  about  four  miles,  of  which  two  miles  is  considered  work- 
able. To  the  north-east  the  seam  becomes  very  irregular 
in  thickness,  and  westward  a  white  shale  parting  replaces 
the  black  shale  in  the  seam,  and  thickens  until  the  top 
band  of  coal  cannot  be  won.  The  lower  coal  barely  pays 
to  work  alone,  though  it  is  worked  to  a  small  extent. 
There  is  no  evidence  that  the  once  popular  '  growth-in- 
situ'  theory  is  true  of  this  coal,  and  little  doubt  that  it 
was  accumulated  under  water. 

The  upper  coal  is  harder  than  the  lower,  and  so  is 
found  much  less  crushed  by  the  roof  weight  in  process  of 
working.     The   top    coal    appears  to  have    been   formed 


1913.]         COAL   MINING    AT    KHOST,   BALUCHISTAN.  297 

under  more  stable  conditions  than  the  lower  one.  It  is 
rarely  missing  in  the  working  area,  whereas  the  lower  coal 
is  not  infrequently  missing  in  patches,  having  seemingly 
been  washed  out  from  these  places  by  a  local  current  of 
water  before  the  overlying  shale  band  and  upper  coal 
were  formed.  A  patch  of  thick  irregular  soft  seam  is 
generally  found  not  far  away  from  the  wash-out  (or 
c  squeeze-out ').  Over  a  wide  area  the  seam  is  also  found 
as  in  fig.  3,  plate  12,  the  floor  and  the  bottom  coal  having 
yielded  somewhat  to  strain  from  earth-movements  which  has 
affected  also  the  middle  shale-band ,  and  not  at  all  affected 
the  top  coal  and  roof.  Conical  patches  in  the  roof  shale, 
about  a  foot  across  at  base,  covered  with  a  veneer  of  coal 
and  liable  to  fall  out,  such  as  are  common  in  f  carboni- 
ferous '  coal  measures  and  known  to  English  miners  as 
'  pots,'  occur  here  in  these  tertiary  measures.  The  '  pot '  is 
mentioned  as  a  curious  little  phenomenon  not  yet  ex- 
plained. Its  occurrence  in  coal  strata  of  such  vastly  differ- 
ent age  indicates  a  purel}^  physical  and  inorganic  origin. 

The  outcrop  has  not  suffered  serious  deterioration  by 
weather  to  more  than  a  few  feet  depth.  Beyond  this  it 
is  a  soft,  brittle  true-black  coal.  It  ignites  readily,  cakes 
strongly,  burns  fiercely  with  a  long  flame  and  much  heat, 
and  leaves  a  little  brown  ash. 

An  analysis  of  the  coal  is  here  given  : — 


Calorific  value  6528. 

Fixed  carbon  and  volatile 
carbonaceous  matter  are 
approximately  equal  in 
amount. 


Carbon 

67-69  % 

Hydrogen 

52i    ,, 

Sulphur 

4-08    „ 

Oxygen 

1348    „ 

Nitrogen 

i-57    „ 

Moisture 

2-09    ,, 

Ash 

5-88    „ 
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Prof.  W.  Dunstan  in  his  ( Report  on  Indian  coals ' 
gives  still  more  favourable  analyses,  showing  much  less 
oxygen.  It  will  be  seen  that  it  is  a  coal  rather  than  a 
lignite ;  although  it  has  some  lignite  characteristics.  In 
its  caking  quality,  its  moderate  moisture,  and  its  high 
calorific  value,  it  is  one  of  the  true  coals  ;  but  it  is  low  in 
fixed  carbon  and  high  in  volatiles,  rather  high  in  oxygen, 
high  in  sulphur.  It  crumbles  on  stacking  and  has  some  ten- 
dency to  spontaneous  combustion  ;  but  in  these  respects 
it  is  much  superior  to  the  Salt-range  coals.  It  would  be 
good  for  gas-making.  With  a  good  chimney  draft,  and  an 
oftswept  chimney,  it  is  an  excellent  house  coal.  It  has  to 
be  used  mainly  for  steam-raising  in  locomotives.  For  this 
use  its  small  size,  its  lightness,  its  low  fixed  carbon,  its 
sulphuriness,  are  drawbacks;  yet  it  raises  and  keeps  steam 
satisfactorily  even  on  the  heaviest  grades,  and  is  equal  in 
value  for  locomotive  use  to  all  but  the  best  Bengal  coals. 
The  Kila-hakim  coal,  worked  by  the  North- Western 
Railway  near  Zardalu  station  five  miles  north-west  of 
Khost,  is  a  somewhat  thicker  seam,  but  much  faulted. 
Although  the  quantit}^  which  can  be  won  is  small,  the  coal 
is  of  rather  remarkable  quality  for  a  Tertiary  fuel,  and  so 
an  analysis  is  here  recorded  for  comparison  : — 

Carbon  68-09  %  Calorifiic  value  7097. 

Hydrogen  6*12  ,, 

Sulphur       3-46  ,,     Fixed  carbon     43% 

Oxygen       5*67,,    Volatile  carbonaceous  matters  40% 

Nitrogen     112  ,, 

Moisture     0-96  ,,     Coke  57%  (hard  coke) 

Ash  14-58  ,, 

It  is   a   hard   lumpy   coal,    of  bright  pitchy  appearance 
and  conchoidal  fracture.     It  spits  or  flies  rather  objection- 
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ably  in  a  house-fire,  and  swells  in  burning.  It  steams 
well  when  used  alone  as  the  Khost  coal  does,  but  there  are 
almost  intolerable  clinker  troubles  when  the  two  coals  are 
used  mixed  in  locomotives. 

Method  of  Winning  and  Working. 

The  outcrop- fringe  of  coal,  where  exposed,  was  tested 
and  won  down  to  water-level,  or  to  workable  hand-wind- 
ing depth  (say  about  130  feet),  by  numerous  down-driv- 
ings from  surface. 

The  outcrop  is  deeply  cut  into,  at  intervals  of  quarter 
to  half  a  mile,  by  ravines  ;  and  from  these  convenient  low 
points,  short  level  adit- tunnels  at  a  later  stage  gave  access 
to  the  seam,  and  levels  driven  in  the  seam  east  and  west 
commanded  considerable  coal  to  the  rise  and  even  (by  hand 
winding)  to  the  dip,  without  need  of  pumps  or  mechanical 
haulage.  Deeper  level  adits  followed,  up  to  500  feet  long 
and  in  two  places  even  dip-adits,  one  of  them  800  feet 
long  and  1  in  3  slope,  the  other  600  feet  long  and  1  in  2  J 
slope,  were  made,  rather  than  haul  and  travel  in  the  seam 
at  the  full  dip  of  the  coal  (450  to  54°). 

The  two  slant  tunnels  or  dip-adits  have  served  their 
purpose  well.  They  are  easy  to  work  in  and  travel  in,  are 
popular  with  the  workmen,  and  in  fact  formed  a  useful 
breaking-in  to  the  workers  in  reconciling  them  to  work  to 
the  dip.  It  is  also  found  they  can  be  extended  without 
inconvenience  into  haulages  at  full  dip,  and  the  two  are 
in  use  as  shown  in  fig.  4,  plate  12.  Nevertheless  it  is  now 
thought  usually  better,  cheaper,  and  quicker,  in  winning 
dip  coal  to  ' '  grasp  the  nettle  "  by  driving  the  haulage  plane 
down  at  once  into  the  coal  at  full  dip,  either  from  crop  or 
from  an  existing  adit  at  right  angles  to  the  strike,  accord- 
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ing  to  the  level  at  which  the  surface  tramway  arrangements 
make  it  desirable  to  deliver  the  coal. 

In  several  cases  crosscut  slants  (half  angle  between 
dip  and  level  course)  have  been  driven  in  the  seam  to  win 
dip  coal ;  but  the  practice  is  now  rarely  followed. 

Trains  of  trams  containing  coal  or  men  can  be  wound 
without  a  cage  in  the  dips.  The  trams  are  made  with  a 
long  wheel-base  to  prevent  the  front  end  lifting.  The  wind- 
ing dips  are  fitted  with  40-lb.  rails,  set  to  18-inch  gauge, 
with  an  elevated  wooden  guard  rail  outside  each  to  prevent 
derailment  (fig.  5,  plate  13).  The  steel  trams,  of  the  ordi- 
nary rectangular-box  shape  and  of  8  cwts.  capacity,  have  a 
sheet-iron  partition  eight  inches  deep,  midway  across  the 
top,  and  this,  and  a  bag-covering  or  pad  tied  over  the  tram, 
prevents  any  spilling  of  coal  in  winding.  Each  tram  has  a 
strong  drawbar  with  upturned  hook  at  each  end  so  shaped 
at  the  point  that  the  coupling  chains  cannot  become  acci- 
dentally detached  ;  and  side  coupling  chains  are  also  fitted 
in  the  dip  trains  for  additional  safeguard. 

A  back  or  return  air  dip  is  driven  sixty  feet  on  one 
side  of  the  main  dip  and  is  fitted  with  a  ladder  way  ;  and 
about  150  feet  of  coal  is  left  as  a  pillar  on  each  side  of  a 
pair  of  dips. 

Heavy  feeders  of  water  are  met  with  in  driving  down- 
wards, but  generally  they  are  not  found  so  permanent  as 
to  need  installations  of  steam  pumps.  The  water  is  caught 
in  lodges  in  the  dip  or  in  a  shallow  sump  in  bottom  level, 
and  piped  or  hand -pumped  into  water  trams  in  which  it  is 
wound  out. 

Main  levels  are  taken  off  the  haulage  dips  at  intervals 
which  used  to  be  300  feet  but  are  now  made  200  feet  (figs.  4 
and  6,  plates  12  and  14).  At  the  landings  a  level-driving 
twenty  feet  long  is  made  straight  into  the  roof  and  then 
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curved  back  right  and  left  into  the  seam.  These  '  diver- 
sions '  later  serve  as  '  overcasts  '  or  air-crossings.  Trams 
are  taken  off  and  on  from  the  dip  by  a  hinged  pair  of  drop 
rails  (see  fig  6,  plate  14).  The  drop  rail  idea  was  taken 
from  Moston  Colliery,  Manchester,  and  it  is  described  in 
Trans.  Inst.  Min.  Engineers,  Vol.  8,  1895. 

Above  each  main  level  in  the  seam  is  driven  a  return 
or  opening  off  level ;  and  above  this  the  coal  is  taken  out, 
to  the  finished  level  200  feet  above  by  step-long  wall. 

When  time  and  other  conditions  allow  it  to  be  arrang- 
ed, and  especially  where,  as  at  Nadar-Khan  mine,  a  thick 
soft  coal-seam  and  bad  roof  and  floor  make  it  impractic- 
able to  maintain  a  return  airway  and  travelling-way  along 
the  top  of  the  goaf,  working  home  from  the  far  end  of  the 
levels  is  being  resorted  to  (fig.  6,  plate  14,  right-hand  side). 

The  levels  extend  normally  to  meet  the  workings  of 
the  next  mine  on  each  side,  i.e.,  they  extend  on  the  aver- 
age about  1000  feet ;  though  if  a  level  is  bad  or  a  tract  of 
thin  coal  is  met  with,  or  for  other  reason  work  is  more 
economical  or  convenient  from  the  other  side,  there  is  a 
give-and-take  in  the  respective  extensions  from  the  differ- 
ent mining  centres  or  '  mines.'  A  200-feet  strip  across  the 
colliery  gives  say  140,000  tons  of  coal,  or  over  three  years' 
working. 

Details  of  the  mode  of  extraction  can  be  seen  in  figs. 
6  and  7,  plates  14  and  15.  A  metal  miner  would  probably 
remark  on  the  small  amount  of  development  to  the  dip  in 
advance  of  '  stoping.'  This  is  kept  at  a  minimum,  to  save 
up-keep,  the  roof  and  floor  being  softer  than  in  an  ordinary 
metal  mine,  and  to  save  water  winding.  It  is  not  so 
essential  in  a  coal  seam. 

In  these  steep  workings,  in  a  thin  outcropping  seam, 
with  ascensional  ventilation  throughout,    from    the  time 
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the  fresh  air  leaves  the  main  dip  at  each  level,  until  it 
reaches  an  outlet  high  above  the  intake,  natural  ventila- 
tion is  found  sufficient  most  or  all  of  the  year  ;  but  the 
practice  is  to  provide  a  fan  or  furnace  on  an  alternative 
outlet  near  the  main  entrance  for  use  when  necessary  in 
summer.  The  seam  is  a  somewhat  gassy  one.  Even  with 
natural  ventilation  alone  there  has  never  been  known 
sufficient  gas  given  off  to  appieciably  foul  the  main  air 
current,  but  any  uphi'l  place  a  few  feet  above  a  current 
soon  fills  with  gas.  For  many  years  the  '  unbonnetted 
clanny  '  lamp  (lead-rivetted)  has  been  in  general  use  under- 
ground. It  is  fairly  suited  to  the  conditions.  Some  Wolf 
oil-lamps  are  being  tried,  but  it  is  complained  that  these 
are  heavy,  burn  smokily,  and  too  readily  go  out. 

In  fig.  6,  plate  14,  it  will  be  noted  that  the  pillar  of  15 
to  30  feet  left  between  the  pair  of  opening  levels  is  some- 
times omitted  and  a  rise-side  pack  substituted .  This  saves 
narrow  work,  avoids  unventilated  ends,  and  opens  out 
working-faces  quickly  ;  but  the  road  does  not  stand  well  and 
the  practice  is  now  limited  to  far  ends  of  levels  where  it  is 
thought  a  small  pillar  or  a  pack  will  hold  a  level  long 
enough.  The  pillar  (if  any)  is  cut  through  every  25  feet 
for  air  connection,  so  that  the  level  headings  do  not  usually 
go  over  30  feet  ahead  of  the  air  current.  Normally  they 
show  no  gas  in  this  distance. 

Every  alternate  connecting  stenton,  after  the  next 
holing  is  made,  has  the  floor  ripped  and  is  fitted  with  an 
iron  coal-shoot  and  with  a  trap-door  to  one  side  of  the 
shoot ;  and  the  road  is.  carried  up  between  packs  through 
the  goaf  as  longwall  advances.  The  intermediate  con- 
nections are  each  filled  up  when  the  next  holding  is  made. 

Figure  8,  plate  12,  illustrates  a  level-end,  going  west,  in 
normal  seam.     Often  either  roof  or  floor  is  sandstone  and 
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needs  blasting ;  but  blasting  iskept  at  a  minimum.  Usually 
loose  English  powder,  made  into  paper  cartridges,  is  used, 
fired  by  fuse  ;  but  sometimes  Roburite  or  dynamite  fired 
electrically.  Where  it  seems  desirable  owing  to  presence 
of  coal  dust  the  road-end  near  by  is  first  watered  and 
sometimes  dusted  with  flue-dust. 

A  little  of  the  ripping  dirt  is  buried  under  foot,  in 
place  of  coal  dug  out.  A  strong  argument  in  favour  of 
driving  out  the  levels  first  and  only  starting  homeward 
longwall  coal  work  when  level-blasting  and  narrow  work 
is  finished,  is  that  in  this  way  the  danger  of  a  coaldust 
explosion  is  reduced. 

In  filling  trams  in  the  level  from  shoots,  very  much 
fine  dust  of  an  explosive  character  is  unavoidably  spread 
in  the  road. 

Figure  7,  plate  15,  is  a  sketch  of  one  step  of  a  longwall 
working,  being  a  single  working  stall  or  place  50  feet  wide. 
The  coal  seam  is  too  soft  and  too  steep  to  be  cut  '  on  the 
face,'  so  it  is  removed  in  five-foot  horizontal  slices  across 
the  face.  First  the  bottom  coal  is  cut,  then  the  shale  band, 
then  the  top  coal,  and  finally  some  floor  shale  if  necessary. 
The  timbering  is  done  by  pairs  of  props,  five  feet  apart  in 
line  of  dip,  capped  by  a  2-inch  plank.  These  are  set  at 
intervals  of  about  three  feet  apart,  as  the  cutting  of  the 
coal  '  on  the  end  '  advances.  Usually  it  is  necessary  to 
plank  the  face  above  the  timber  sets  to  protect  the  workers 
from  falls  of  seam.  As  the  next  higher  slice  of  coal  is  cut 
the  face- planks  are  removed,  and  the  lower  props  of  the  new 
row  of  sets  are  put  between,  and  in  line  with,  the  upper 
props  of  the  lower  row.  The  lowest  timber  is  drawn  from 
the  goaf  between  the  packs,  and  used  again  higher  up. 
A  Silvester  prop- with  drawer  is  used.  Mannesman  tubular 
steel  props  are  now  being  tried.    A  minimum  of  three  rows 


304    TRANS.    MINING    &    GEOL.   INST.    OF   INDIA.     [Vol.  Vli, 

of  sets  of  timber  (i.e.,  a  fifteen-feet  strip  of  timbered  roof) 
is  maintained  unless  the  goaf  is  full.  The  coal  being  cut 
is  caught  on  loose  Malabar  planks,  edge  to  floor,  resting 
on  the  row  of  props  five  feet  below  the  new  sets  ;  and  is 
shovelled  to  the  shoot-hopper.  When  cutting  of  the  floor 
shale  or  middle  shale  band  is  proceeding  the  coal  planks 
are  lifted  and  the  dirt  is  caught  on  a  lower  line  of  planks 
or  corrugated  iron  sheets  and  is  used  for  pack  filling. 

A  dip  road,  four  to  five  feet  wide  between  packs,  is  car- 
ried up  in  the  middle  of  each  fifty-foot  place  in  extension 
of  the  stenton  connecting  the  pair  of  levels  ;  and  a  corner 
road  of  similar  width  is  also  packed  off  to  connect  with 
the  next  newer  face  lower  down.  In  these  the  timber  sets 
have  the  roof  planks  on  horizontal  course.  For  convenience 
the  shoot  dip  or  central  stall-road  as  a  whole  and  not 
merely  the  bottom  portion  of  it  in  the  solid,  is  spoken  of 
as  a  '  stenton.' 

For  pack  building,  old  gunny  bags  filled  with  shale 
were  formerly  used  ;  but  now  similar  sized  bags  made  of 
plaited  palm  leaf  (patta  bags)  are  employed.  These  are 
made  from  the  local  dwarf  palm  which  grows  wild,  and 
the  manufacture  is  an  important  home  industry  for  the 
country  people.  The  colliery  consumes  about  8,000  bags 
per  month,  and  they  cost  six  pice  each  delivered  at  mines. 

The  floor  in  the  centre  road  is  ripped  (unless  hard), 
the  floor  shale  being  used  in  the  packs.  As  mentioned 
before,  a  sheet-iron  coal-shoot  12"  x  9"  made  in  eight-foot 
lengths  with  socket  joints  is  fitted  from  the  tramway  level 
up  each  stenton  and  this  is  extended  with  the  packs.  At 
top  of  shoot  a  rough  hopper  is  made  to  guide  in  the  coal 
shovelled  down  from  the  face-planks,  and  at  bottom,  just 
above  tub-height  in  the  level,  is  a  shutter.  The  shoots  are 
supported  near  the  bottom  shutter  and  by  rope  ties  from 
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stenton  props  to  lugs  fixed  at  top  end  of  each  shoot- 
length.  It  was  at  first  intended  to  keep  the  coal  shoots 
nearly  full  to  minimise  breakage,  but  unfortunately  this 
has  not  so  far  been  found  practicable. 

Although  the  sketch  (fig.  7,  plate  15)  shows  working 
places  for  three  pickmen,  usually  there  are  two,  with  one 
shovelman  in  the  face  and  one  man  wagoning  on  the  level 
below.  For  two  pickmen  the  breaking-up  in  the  fast  corner 
is  not  usually  necessary  ;  but  for  three  men  it  is  preferable 
to  having  three  five-foot  steps  in  the  stall.  With  two  men 
one  starts  a  new  five-foot  slice  from  the  loose  end  only 
after  the  preceding  one  has  passed  the  shoot-road  and  after 
planks  and  packs  of  loose-end  side  have  been  raised. 

The  air  current  for  ventilation  travels  up  the  corner 
from  the  face  below,  and  the  only  upward  driving  per- 
mitted is  in  the  fast  corner  of  the  face,  where  the  air  cur- 
rent can  be  carried  close  up  by  the  corner  packwall. 

The  men  seem  to  have  little  difficulty  in  cutting  either 
right  or  left-handed.     The  coal  is  usually  easy  to  cut. 

The  inspecting  official  travels  normally  downwards 
and  against  the  air-current.  He  wears  an  overall  suit 
with  a  stout  canvas  back.  In  the  faces  he  walks  on  the 
timbers,  and  he  descends  corners  on  his  back.  The  shift 
chargeman  inspects  all  working  places  before  shift,  and  at 
least  once  during  shift. 

Each  pack  cooly  takes  in  with  him  six  bags,  and  these 
he  has  to  fill  and  build  on  to  the  pack  wall  as  his  day's 
work.  The  face  carpenter,  besides  setting  new  timber, 
draws  back  timber  from  the  goaf  and  supervises  the 
packers  ;  he  also  extends  shoots,  and  draws  shoots  and 
timber  from  finished  stentons. 

At  places  the  coal  seam  is  found  thick  and  crushed, 
and  difficult  to  win  safely  by  long  wall,  because  of  the  bad 
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roof  and  insufficiency  of  packing  material.  Gob  fires  not 
infrequently  occur  in  such  places,  owing  to  the  amount  of 
coaldust  in  the  goaf.  At  the  first  sign  of  heating,  a  layer 
of  sand  brought  from  surface  is  put  on  the  goaf  materials  ; 
and  this  is  often  a  cure. 

The  established  procedure  when  smoke  is  noticed  in 
a  return  airway  is,  Don't  meddle  with  the  return  at  first 
or  attempt  to  travel  in  it  to  investigate,  but  close  the 
intake  or  intakes  as  near  to  the  fire  as  convenient,  by  a 
stopping  of  props,  planks  and  mud-plaster,  preferably 
leaving  in  one  stopping  a  small  part  readily  openable ;  the 
circulation  being  thus  stopped,  the  return  can  now  gener- 
ally be  entered  and  a  stopping  built  as  close  to  the  fire  as 
necessary  ;  but  if  not,  it  is  desirable  to  temporarily  open 
the  small  part  of  the  intake  stopping,  and  reverse  the  ven- 
tilation until  the  desirable  new  stopping  is  got  in.  For 
re-opening  such  a  closed  mine-section  later,  with  time- 
convenient  and  all  necessary  help  and  appliances  ready,  the 
reverse  procedure  is  adopted;  i.e  ,  the  return  airway  is 
first  opened,  then  the  intake.  Mice  as  indicators  of  car- 
bon-monoxide danger  have  been  found  most  useful,  and 
small  chickens,  which  chirp  cheerfully  while  well,  are  even 
better.  Once  or  twice,  when  experience  was  less,  men 
have  been  overcome,  and  then  oxygen  proved  effective  as 
a  quick  reviver. 

There  are  nine  separate  small  working  centres,  or 
mines,  along  the  Khost  Colliery  outcrop.  Each  (except 
two  isolated  ones  not  shown  on  the  general  plan  here- 
with) works  up  to  and  temporarily  connects  with  adjacent 
workings.  The  usual  machinery  is  a  16  N.H.P.  vertical 
boiler,  and  a  pair  of  10"  x  14"  Uskside  hauling  engines, 
short  type,  geared  one  to  four,  with  drum  four  feet  diame- 
ter, and  rope  2f"  circumference,  hauling  a  train  of  four 
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trams.  When  the  mines  get  mnch  deeper  it  may  cease  to 
be  desirable  to  work  from  so  many  points ,  but  so  far  it  is 
thought  to  pay.  The  scattered  arrangements  and  the 
desirability  of  a  small  power  fan  in  reserve  on  each  mine, 
suggests  the  feasibility  of  a  central  power  station  with 
electrical  distribution.  The  idea  was  carefully  gone  into 
some  years  ago,  but  the  estimate  was  considered  prohibi- 
tive in  view  of  the  uncertain  life  of  the  colliery. 

Miners'  houses,  well  built  to  stand  extremes  of  climate, 
are  provided  near  each  mine.  The  winter  blizzards  and 
the  summer  glare  alike  make  men  object  to  live  far  from 
their  work.  About  800  employees  have  to  be  housed, 
which  is  one  to  every  53  tons  of  yearly  output. 

The  coal  trams  from  the  mines  are  taken  by  a  steam- 
trolly  or  by  mules,  along  hillside  tramways  and  over  a 
trestle  bridge  across  the  river  to  near  the  broad-gauge  sid- 
ing, where  they  are  elevated  and  tipped  by  a  back- tippler 
over  a  long  fixed-bar  screen.  The  dust  passing  through 
quarter-inch  spacings  is  trammed  to  the  briquette  factory 
and  the  screened  coal  goes  into  a  railway  wagon,  being 
cleaned  by  boy-pickers  on  the  shoot  and  in  the  wagon. 

It  is  an  unfortunate  fact  that  the  dust  percentage  in 
the  outturn  has  increased  steadily  from  35  %  fifteen  years 
ago  to  60  %  now.  This  goes  to  counterbalance  much 
economy  in  working.  It  has  always  been  obvious  that 
the  tract  of  seam  worked  is  softest  or  most  crushed  at  the 
eastern  end  and  gets  harder  the  further  west  it  is  followed 
Thus  the  percentage  of  dust  in  the  yearly  outturn  varies 
according  to  where  the  most  vigorous  work  has  been  done 
during  the  year.  But  it  has  become  increasingly  plain 
that  the  coal  is  more  crushed  as  it  is  followed  to  the  dip. 
This  variation,  corresponding  to  the  variation  on  strike, 
may  be  an  original  condition,  or  due  to  earth  movements 
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long  before  mining  began  ;  but  the  management  is  dis- 
posed to  attribute  it  rather  to  the  increasing  effect  of  roof 
weight  as  the  extent  of  goaf  to  the  rise  increases.  What- 
ever the  cause,  it  seems  unavoidable. 

The  sparse  local  population  (Kakar  Pathan)  provides 
few  mine  workers  except  in  famine  times.  The  adjacent 
province  of  Sindh  also  gives  no  colliery  labour.  The  miners 
who  have  more  or  less  settled  at  Khost  are  Makranies 
(semi-negroes  from  the  coast  of  Baluchistan)  and  Pesh- 
wari-Pathans. 

In  addition  there  is  a  winter  influx  of  Pathans  and 
Hazaras  from  Afghanistan.  All  these  work  in  gang  on 
piecework  terms  and  can  earn  twelve  annas  to  two  rupees 
per  shift  of  seven  hours.  Night  and  day  shifts  are  worked 
underground. 

Coal-cutting  rates  vary  with  the  place  but  average 
about  seven  annas  per  8-cwt.  tram,  including  the  filling 
through  shoot  and  tramming  to  haulage  dip.  Narrow 
driving  is  kept  to  a  minimum  as  the  seam  is  thin  and  foot- 
age rates  have  to  be  paid.  Daily  paid  men  are  mostly 
Punjabis,  imported  on  free  pass  and  entitled  to  a  return 
pass  after  six  months'  service.  Timber  setters  get  twelve 
annas  to  twenty  annas  per  shift.  Unskilled  underground 
coolies  (packers,  etc.)  are  paid  nine  annas,  of  which  one 
anna  goes  to  the  headman  who  recruits  and  controls  a 
gang.     Surface  coolies  get  about  seven  annas. 

There  is  a  truly  remarkable  vaiiety  of  racial  types 
and  of  languages.  There  have  worked  here  gangs  of  Ghar- 
walis,  Gurkhas,  L,adakhis,  Poonchis ;  Panjabi  Hindus, 
vSikhs,  and  Mussalmans;  Pathans  of  many  kinds,  even 
Afridis ;  Hazaras,  Mekranis,  and  odd  samples  of  nearly 
every  other  Indian  race  north  of  Bombay.  All  are  very 
well  behaved  on  the  whole  and  easy  to  manage. 


1913.]         COAL   MINING   AT   KHOST,    BALUCHISTAN.  309 

Fines  are  sparingly  but  unyieldingly  inflicted  for  mis- 
conduct, and  on  the  rare  occasions  of  violence  under- 
ground or  of  acts  endangering  others,  the  wrong-doer,  un- 
less he  prefers  to  go  to  the  Magistrate  (which  never 
happens),  is  dealt  with  b}^  his  own  headman  to  the  satis- 
faction of  the  management. 

A  large  staff  of  Punjabi  subordinates  is  employed  for 
supervision.  They  are  necessarily  literate  men  such  as 
cannot  be  recruited  from  the  workmen,  and  so  they  are 
deficient  in  executive  skill.  Their  minmg  training  has  to 
be  got  at  Khost  itself,  and  it  is  by  no  means  eve^  man  of 
schooling  who  would  take  to  it  under  the  dirty,  difficult 
and  dangerous  conditions.  A  short  experience  often  recon- 
ciles to  these  drawbacks,  and  many  show  fair  energy  and 
capacity  ;  one  or  two  have  developed  notable  administra- 
tive power.  There  is  a  too  common  tendency  to  '  know 
better  '  than  the  orders  given  them,  due  to  omitted  break- 
ing-in  to  obedience  in  youth.  The  many  workmen  and 
few  officials  who  are  ex-army  privates  have  learnt  to  obey, 
but  as  would  be  expected  lack  initiative  and  self-reliance. 
A  few  recruits  from  the  non-commissioned  ranks  of  the 
Indian  Army  would  be  welcomed,  but  do  not  seem  to  be 
forthcoming  for  underground  duty. 

Accidents  in  the  mines  are  unavoidably  more  fre- 
quent than  in  ordinary  collieries.  An  Indian  Doctor  is 
retained,  with  dispensary  and  hospital,  and  does  impres- 
sively good  work.  The  climate  of  Khost  is  on  the  whole 
good.  It  shows  a  great  range  of  temperature.  In  winter 
there  are  biting  winds,  making  pneumonia  common  ;  and 
in  autumn  malaria  is  a  serious  trouble. 

The  gross  output  of  the  colliery  for  the  last  three 
years  (1909-10-11)  has  been  on  the  average  41,000  tons  per 
3'ear,  of  which  the  colliery  consumption  amounts  to  2,500 
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tons.  The  cost  per  ton  of  despatches  has  been  Rs.  8-5. 
The  labour  item  comes  to  Rs.  4-13  per  ton.  Mine  timber 
(babool  from  Sindh)  alone  costs  Rs.  1-5  per  ton  and 
other  stores  Re.  0-15. 

These  are  startlingly  high  figures  of  cost  at  an  Indian 
coal  mine  ;  but  as  there  is  need  for  coal  here  and  the  cheap- 
est substitute  is  best  Bengal  coal,  costing  about  Rs.  14-8 
per  ton  for  carriage  only,  thej^  are  worth  while.  Further 
they  are  diminishing,  despite  increasing  depth.  Issue 
rates  to  the  railway  are  Rs.  10-8  per  ton  for  screened  coal 
and  Rs.  8  per  ton  for  dust.  Briquettes  made  from  dust 
are  charged  Rs.  12.  These  rates  are  fixed,  not  as  the 
full  value,  but  as  those  at  which  expenses  can  be  cleared 
and  interest  and  depreciation  paid.  The  gross  capital  out- 
lay on  the  colliery  (excluding  stores  in  stock) has  been  just 
under  3^  lacs  of  rupees,  but  this  is  nearly  covered  by  book 
profits. 

Certain  conditions  at  Khost,  namely  the  steepness  of 
dip  of  the  seam,  the  tenderness  of  the  shale  roof  and 
floor,  the  occurrence  of  patches  of  thick  crushed  seam,  the 
liability  to  gob- fires,  the  evolution  of  gas,  the  abundance 
of  explosive  coaldust,  the  need  of  occasional  blasting,  the 
rawness  and  very  mixed  nature  of  the  Asiatic  labour  avail- 
able, and  most  serious  of  all,  the  difficulty  of  providing 
adequate  reliable  subordinate  supervision,  combine  to 
make  mining  here  more  than  commonly  dangerous  ;  but 
it  is  believed  after  long  experience  that  not  merely  is  this 
small  concern  well  worth  while  commercially,  but  that  the 
human  risk  is  not  more  than  may  be  fairly  and  cheerfully 
undertaken.  A  living  (or  rather  a  substantial  contribu- 
tion to  a  living,  most  workers  being  seasonally  agricultural- 
ists too)  is  provided  for  over  thirteen  hundred  men  (i.e. 
800  at  once)  in  an  exceedingly  poor  region,  besides  all  the 
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indirect  employment  created  by  any  such  works.  Eife  is 
undeniably  and  unavoidably  held  cheaper  in  the  Baluchis- 
tan hills  than  in  more  favoured  parts  of  the  earth  ;  and 
the  accident  rate  at  Khost  (which  may  be  put  at  five 
deaths  per  year)  is  much  more  than  set-off  by  the  medical 
and  surgical  care  provided  for  general  needs,  and  by  the 
good  housing  and  all-round  more  civilised  conditions  under 
which  people  live  while  on  the  colliery. 

NOTE   ON    BRIQUETTE-MAKING   AT   KHOST. 

About  20,000  tons  of  briquettes  per  year  are  made 
here  from  coaldust,  using  a  Stevens'  machine  (from  Usk- 
side  Engineering  Company,  Ld.,  Newport  Mon.).  The 
blocks  are  nearly  10  lb.  weight  each,  and  sixteen  to  eigh- 
teen per  minute  are  outturned.  It  is  reckoned  as  a  4-ton 
per  hour  plant.     Da}7  and  night  shifts  are  worked. 

The  cost  of  the  plant — press,  elevators,  disintegrator, 
pitchmill,  shafting,  pulleys,  steam  piping,  valves — was 
Rs.  14,000.  This  does  not  include  boiler,  engine,  founda- 
tions, nor  housing.  A  small  Lancashire  boiler,  20  feet  by 
6  feet,  fired  with  dust  coal  and  blowing  off  at  ioolb. 
pressure,  gives  ample  steam  for  main  engine,  feed  pump, 
and  press  cylinder,  and  for  steam  heating  the  pug-mill. 

The  engine  is  a  second-hand  horizontal  twin  com- 
pound with  cylinders  12  inches  and  21  inches  diameter, 
stroke  2  feet. 

The  agglomerant  used  is  coal-tar  pitch,  medium.  It 
is  imported  from  England  in  barrels.  Shippers  refuse  to 
carry  in  bulk.  Normally  it  has  cost  about  Rs.  50  per  ton 
at  factory,  which  means  8  annas  per  ton  on  the  fuel  for 
each  one  per  cent  used.  At  present  the  price  of  pitch  is 
high. 

Economy   in  pitch   usage    is   obviously   of   the   first 
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importance.  Marked  benefit  was  obtained  by  superheating 
the  steam  supplied  to  the  cooker  or  pug  mill.  It  is  very 
necessary  too  in  India  to  put  a  man  at  the  small  pitch 
elevator  to  keep  uniform  the  supply  of  pitch  ;  and  the 
pug-mill  must  be  kept  full  and  the  plant  worked  as  slowly 
as  output  requirements  permit ,  so  as  to  give  the  paste  as 
thorough  and  prolonged  a  cooking  as  possible.  Wear  of 
the  pressing  plate  and  levers  has  also  to  be  taken  up  fre- 
quently by  liners  or  replacements,  so  as  to  keep  the  pres- 
sure right  (about  14  cwts.  per  square  inch).  The  die-table 
and  stampers  need  renewing  about  every  eighteen  months. 
Five  per  cent  of  pitch  is  used,  costing  therefore  about 
Rs.  2-8  per  ton  on  the  fuel  output. 

The  cost  of  labour,  oil  and  sundries,  repairs  and 
renewals  has  varied  in  different  years  from  eleven  to  fifteen 
annas  per  ton.  Boiler  fuel  cost  may  be  estimated  here  at 
four  to  six  annas,  and  depreciation  three  annas.  The  items 
fuel  and  labour  are  of  course  both  dear  at  Khost. 

As  mentioned  in  describing  the  colliery,  coaldust  is 
charged  to  the  factory  at  Rs.  8  per  ton  ;  and  the  briquettes 
are  issued  to  Locomotive  Department  at  Rs.  12  per  ton,  of 
which  perhaps  four  annas  is  working  profit. 

The  coaldust  supplied  to  the  factory  has  about  13  per 
cent  of  admixed  shale.  Much  of  the  dust  is  very  fine.  It  is 
not  considered  that  washing  and  drying  are  worth  while 
for  the  small  quantity  of  about  eighty  tons  per  day.  The 
pressed  fuel  being  made  of  unwashed  coaldust  and  with 
little  pitch,  gives  more  ash  and  has  less  calorific  power 
than  the  screened  coal  ;  yet  it  is  considered  worth  10  to 
20  per  cent  more  as  a  steam  raiser  in  locomotives  working 
steep  grades.  This  is  because  it  weathers  better  in  stock, 
and  because  in  use  less  of  it  shakes  through  the  bars  or 
blows  through  the  tubes,  unburn t  in  the  firebox. 
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If  the  coal  were  not  a  rapidly  caking  one,  and  if  the 
briquetted  dust  were  clean,  the  difference  in  value  between 
briquettes  and  small  coal  would  be  still  greater,  as  has  been 
proved  in  the  case  of  the  non-caking  coals  of    Baluchistan. 

This  extra  value  of  briquettes  for  locomotive  use  as 
against  small  coal  may  be  considered  a  partial  set-off 
against  the  cost  of  briquetting. 

The  fact  is  noteworthy  too  as  instancing  the  impor- 
tance in  valuing  fuel  of  ascertaining  suitability  to  the  con- 
ditions of  use,  in  addition  to  mere  calorimeter  test. 


President: — Gentlemen,  Mr.  Mort  has  given  a  very 
interesting  account  of  the  Khost  Collieries.  I  think  it  is 
a  paper  that  will  lead  to  a  prolonged  discussion.  If  there 
is  any  gentleman  who  wants  anything  in  the  paper  cleared 
up  prior  to  discussion,  I  am  quite  sure  Mr.  Leach,  who 
visited  the  colliery,  will  be  glad  to  give  him  any  informa- 
tion. 

The  President  added  that  the  coal  was  entirely  carried 
by  camels  in  former  days,  but  this  had  now  been  replaced 
by  regular  arrangements  of  tramways  which  have  led  to  a 
big  saving  of  money.  Mr.  Leach  said  that  the  carrying 
capacity  of  a  camel  is  6  maunds. 

In  reply  to  a  question  as  to  whether  the  bags  which 
are  employed  for  pack  building  come  down, 

Mr.  Leach: — Not  frequently.  They  are  very  solid. 
You  have  the  bags  each  about  3  ft.  long  by  18  inches 
wide,  by  12  inches  high  when  full,  and  they  are  very 
strongly  made  and  they  very  rarely  break  during  the 
length  that  they  are  at  work.  The  old  gunny  bags,  which 
were  formerly  used,  cost  8  annas  each,  but  the  palm-leaf 
bags  now  used  cost  only  six  pice,  delivered  at  the  mines. 
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DISCUSSION. 

A  discussion  on  Mr.  Mort's  paper  on  "Coal  Mining  at 
Khost,  Baluchistan,"  was  opened  at  a  branch  meeting  at 
Jherriah  by  Mr.  R.  R.  Simpson,  who  exhibited  maps  and 
diagrams,  models  of  an  ingenious  form  of  coupling  used  at 
Khost,  and  a  bag  of  plaited  palm-leaf  used  for  containing 
shale  for  packing  the  gob  in  the  steeply  inclined  seams  at 
Khost. 

Mr.  McMurtrie  remarked  that  as  regards  the  damming 
off  of  gob  fires  it  was  common  practice  in  Staffordshire, 
where  such  fires  were  frequent,  nearly  to  complete  both 
intake  and  return  dams  simultaneously  and  close  the  return 
dam  first.  The  idea,  and  it  was  a  fairly  practical  one. 
was  that  if  the  intake  were  first  closed  then  there  would  be 
a  tendency  for  the  slightly  reduced  pressure  at  the  return 
to  assist  the  flow  of  gas  from  the  fire  and  thereby  prolong 
burning,  for  it  must  be  remembered  that  a  gob  fire  is  often 
caused  not  by  combination  of  the  coal's  carbon  with  oxygen 
of  the  air  but  by  combination  of  its  carbon  with  its  own 
oxygen.  In  the  midland  counties  of  England  fires  were 
often  found  out  at  an  early  stage.  If  however  a  fire  had 
obtained  such  a  hold  that  the  return  was  dangerous  then 
perhaps  there  would  be  no  alternative  but  to  build  and 
complete  the  intake  dam  first. 

It  seemed  that  gob  fires  at  Khost  were  chiefly  due  to 
a  black  shale  associated  with  the  coal  and  not  so  much  to 
the  coal  itself.  It  was  a  very  inferior  part  of  the  Staf- 
fordshire Thick  Coal  that  fires  most  readily  and,  as  regards 
the  Jharia  Coalfield,  15  seam,  the  black  shale  roof  seemed 
more  dangerous  than  the  coal.  At  Jogta  it  was  observed 
that  a  heap  of  this  shale  ignited  of  itself  and  the  stacked 
coal  there  never  so  fired. 

Whether  or  not  an  animal  or  insect  will  indicate  the 
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presence  of  CO  depends  on  the  presence  of  haemoglobin  in 
the  blood.  Mammals  and  birds  have  this  haemoglobin 
but  not  insects,  and  hence  the  last  mentioned  are  not 
readily  affected  by  the  poisonous  gas. 

Since  the  meeting  Dr.  Jackson  of  Jherria  has  kindly 
given  further  information  on  this  subject.  It  seems  that 
CO  forms  with  haemoglobin  a  compound  more  stable  than 
O  can  form.  In  smaller  animals  and  birds  respiration  and 
chemical  changes  are  more  rapid  than  in  larger  mammals, 
and  hence  the  smaller  animal  is  affected  by  CO  more 
quickly.  In  polluted  air  of  a  standard  composition  the 
quickness  of  the  indication  would  simply  depend  on  which 
might  be  the  heavier  of  the  animals  or  birds  employed  so 
that  a  mouse  would  probably  succumb  before  a  chicken, 
but  a  small  chicken  might  succumb  before  a  large  rat. 

Mr.  R.  R.  Simpson  said  that  in  the  Assam  Collieries 
when  fire  breaks  out,  an  effort  is  made  to  close  both  intake 
and  return  simultaneously.  Frequently,  however,  the  re- 
turn cannot  be  closed  until  the  intake  has  been  sealed  and 
the  flow  of  gases  from  the  fire  checked. 

Mr.  C.  S.  Whitworth  said :  — At  Khost  we  invariably 
found  that  the  safest  and  easiest  way  of  dealing  with  gob- 
fires  was  to  completely  close  the  intake  first,  which  enabled 
us  in  a  very  short  time — the  ventilation  having  been  com- 
pletely stopped — to  get  the  return  stopping  in  quite  close 
to  the  heated  area.  It  was  necessary  to  be  very  strict  in 
not  allowing  men  to  investigate  in  the  return  owing  to 
the  difficulty  of  climbing  back  again — bearing  in  mind 
that  the  seam  dips  500,  and  in  some  places  more — and  the 
risk  of  their  being  overcome  if  the  gases  overtook  them. 

On  one  or  two  occasions  men  were  more  or  less  affected , 
and  oxygen — of  which  two  cylinders  were  always  kept  on 
the  colliery  ready  for  use — proved  very  useful. 
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These  gob-fires  only  occurred  when  there  was  a 
thickening  of  the  seam ,  as  a  result  of  which  small  coal  and 
a  lot  of  highly  carbonaceous  shaley  matter  get  into  the 
goaf.  Where  the  seam  was  being  worked  at  its  normal 
thickness  fires  were  unknown. 

We  found  chickens  much  better  than  mice  as  carbon- 
monoxide  indicators  as  they  chirped  the  whole  time  they 
were  underground  (when  in  pure  air)  and  being  more 
readily  affected  gave  ample  warning  of  any  fouling  by 
remaining  quiet.  A  peculiar  instance  may  be  mentioned 
while  on  this  subject.  In  one  of  the  mines  coal  was  being 
wound  from  a  landing  300  feet  from  the  bottom  of  the 
main  dip,  and  small  coal  falling  from  the  top  of  full  tubs 
going  up  accumulated  at  the  bottom.  This  lower  section 
was  supposed  to  be  examined  once  in  every  week  by  the 
man  in  charge  of  the  mine,  but  it  is  very  evident  that  he 
missed  doing  so  on  one  occasion  with  the  result  that  a  fairly 
large  quantity  of  very  small  coal  accumulated  and  took  fire. 
There  was  at  least  9  inches  of  water  lying  on  the  landing 
at  the  bottom,  and  the  coal  was  burning  on  the  top  of  this 
— a  rather  exceptional  but  decidedly  unpleasant  sight  in  a 
somewhat  gassy  mine.  I  might  say  that  timber  has  been 
done  away  with  at  the  bottom  of  all  dips,  nothing  but  metal 
being  used. 

In  a  mine  the  size  of  the  one  illustrated  there  would 
be  the  following  supervisors: — 

Manager  and  Assistant  Manager  who  had  charge 
altogether  of  9  separate  mines. 

A  Mining  subordinate — Punjabi  Muhammadan  on 
Rs.  150  per  month  with  allowances — who  was  really  the 
Under  Manager  of  the  group  of  mines. 

One  man  insole  charge  of  themineonRs.  5oper  month. 
Three  to  five  Assistants  according  to  the  number  of  districts 
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at  work  at  the  time — one  man  only  being  capable  of  super- 
vising one  full  district  owing  to  the  difficulty  of  getting 
about,  due  to  the  steepness  of  the  seam. 

The  pay  of  these  men  varied  from  Rs.  20  to  Rs.  35 
per  mouth,  and  their  chief  duties  were  to  see  that  the  pack- 
walls  were  kept  well  up,  face  timbers  set  at  regular  dis- 
tances apart;  all  old  timbers  drawn  out  of  the  goaf  and 
coal  shoots  kept  well  up  to  the  face. 

A  large  number  of  men  held  First  Aid  certificates. 
At  the  present  moment  I  should  say  there  will  be  at  least 
30  of  them  on  the  colliery. 


Proposed  Arrangement  of  a  Screening  Plant 
suitable  for  Indian  Conditions. 

(With  3  plates). 

BY 

G.    H.   Greenwell,  M.I.M.E. 

The  mechanical  screening  and  picking  of  the  coal 
raised  at  many  of  the  Bengal  collieries  is  becoming  more 
and  more  necessary  to  enable  it  to  obtain  a  ready  sale ; 
while  consumers  are  beginning  to  find  the  advantages 
gained  by  purchasing  the  size  of  small  coal  they  want  at 
the  collieries,  instead  of  often  having  to  rescreen  it  at 
their  works  before  use. 

The  plant  described  in  this  paper  departs  in  some 
ways  from  the  usual  systems  adopted  and  is  designed 
with  a  view  to  providing  a  comparatively  inexpensive  plant 
which  will  give  the  required  results  for  an  output  of  up  to 
say  500  tons  per  day,  though  by  altering  some  of  the 
dimensions  a  much  greater  capacity  could  be  obtained 
from  the  plant. 

The  idea  of  utilizing  a  revolving  screen  for  large  coal 
is  not  new  but  has,  as  a  rule,  not  been  adopted  owing  to  the 
risk  of  breakage  to  the  large  coal  due  to  the  slope  at  which 
the  screen  must  be  placed  and  the  speed  at  which  it  must 
be  run  to  get  the  whole  of  the  coal  through.  In  the  pres- 
ent case  however  the  internal  worm  which  gives  to  the 
coal  its  forward  motion  enables  the  screen  to.  be  placed 
level  and  run  at  as  slow  a  speed  as  is  suited  to  the  quan- 
tity of  coal  to  be  dealt  with. 
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Details  of  Screening  Plant  : — 

The  following  sketches  are  given  : — 

i.  Plate  16.  Ground  plan  showing  tippler,  screen, 
picking,  belt  and  surface  rails.  Scale  10'  to 
i"  (approximate). 

2.  Plate  17.     Elevation  A-B. — Elevation  of  screen 

and  picking  belt  showing  lowering  jib  and 
small  coal  hoppers.  Scale  5'  to  1"  (approxi- 
mate). 

3.  Plate    18.     Section    C-D. — Section    of    screen. 

Scale  2'  to  1"  (approximate). 

4.  Plate  18.     Details  of    bearing  rollers   showing 

how  screening  plates  are  fitted.     Scale  -f6. 

Tippler. 

The  tippler  may  be  of  the  revolving  type  as  shown, 
either  hand  or  power  driven,  or  of  the  end  tipping  type  if 
more  suitable  to  the  conditions  at  the  mine.  Unless  the 
output  is  considerable,  a  hand-operated  tippler  would  pro- 
bably be  found  quite  sufficient.  The  coal  on  being  tipped 
passes  into  a  hopper,  having  a  balanced  door  about  15 
inches  in  height  by  24  inches  wide  which  can  be  easily  kept 
open  by  the  man  in  charge  of  the  tippler  but  closes  on  being 
released. 

This  hopper  and  door  are  advisable  but  not  absolutely 
necessary,  to  prevent  the  coal  passing  in  a  mass  from  the 
tub  into  the  revolving  screen  and  to  enable  it  to  be  fed  in 
gradually — thus  ensuring  the  coal  being  spread  evenly 
over  the  plates. 

Revolving  Screen. 

From  the  hopper  the  coal  passes  steadily  into  the 
revolving  screen  which  may  be  about  24  feet  long  by  6  feet 
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diameter  (as  shown)  separated  into  dust,  smithy  and 
rubble  compartments. 

In  the  drawing  given  these  are  of  equal  size — 8  feet 
long ;  but  in  practice  it  may  be  found  better  to  have  the 
dust  portion  of  greater  length  than  either  of  the  others  to 
ensure  all  the  dust  being  taken  off. 

The  screen  may  be  rope,  chain  or  gear  driven  from 
either  end  by  a  small  engine  as  shown  in  sketch  i, 
though  I  consider  that  a  rope  drive  (galvanized  steel) 
would  prove  best  and  cheapest.  The  screen  is  self-con- 
tained, i.e.  there  are  no  central  shaft  and  arms  tending  to 
break  up  the  coal — while  inside  the  drum  there  is  a  spiral 
worm  made  of  2\"  x  2\"  angle  iron  set  at  a  constant  angle 
of  60 °  which  keeps  the  coal  passing  slowly  before  it  over 
the  perforated  plates.  In  the  drawing  only  a  single  worm 
is  shown,  but  if  much  coal  is  passing  a  second  worm  may 
be  placed  half  way  between  the  turns  of  the  first. 

The  drum  itself  may  be  driven  at  four  to  eight  revolu- 
tions per  minute,  which  would  give  a  forward  speed  of  from 
50  to  100  feet  per  minute  to  the  coal ;  this  speed  could  be 
altered  as  required  by  reducing  or  raising  the  speed  of  the 
engine. 

The  screen  itself  consists  of  a  number  (in  this  case 
four)  of  fairly  heavy  C.I.  or  W.I.  rings  connected  to  each 
other  by  the  screening  plates  themselves  as  shown  in 
sketch  No.  4,  plate  18;  the  end  ring  having  the  driving 
rope  or  gear,  wheel  bolted  to  it.  Each  ring  is  carried  on  a 
pair  of  loose  rollers  (steel  or  cast  iron)  carried  on  girders 
or  otherwise  (see  sketch). 

A  suitable  size  of  mesh  would  be  : — 

Dust  . .     \"  to   -iV  square. 

Smithy  ..     \"  to    f"       ,, 

Rubble  . .      1"  to  l\"  round. 
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These  could  be  altered  to  suit  varying  conditions  while 
the  thickness  of  the  plates  should  not  be  less  than  -1\//. 
Below  each  section  of  the  screen  is  a  small  hopper  the 
sides  of  which  should  be  carried  well  up  the  sides  of  the 
screen.  Each  hopper  is  fitted  with  a  screw  or  swing  door, 
in  which  the  coal  can  be  collected  while  the  side  tip  tub 
running  below  is  being  unloaded  or,  in  the  case  of  the  dust 
coal,  taken  to  the  coke  ovens  if  required  for  this  purpose. 

Picking  Belt. 

Where,  as  in  most  cases,  it  is  considered  necessary  to 
pick  the  steam  coal,  the  large  coal  passing  through  the 
revolving  screen  is  taken  by  a  travelling  belt  running  at 
right  angles  to  it  on  which  the  shale  and  dirt  can  be  picked 
out  before  the  coal  is  delivered  into  the  wagons. 

If  it  is  found  unnecessary  to  pick  the  coal  it  can  be 
delivered  by  means  of  a  lowering  jib  of  the  type  shown 
direct  into  the  wagons,  a  back  shoot  being  provided  to 
enable  the  coal  to  be  stocked  on  such  occasions  as  wagons 
are  not  available. 

The  picking  belt  may  be  of  the  usual  plate  type  as 
illustrated,  and  be  driven  by  the  engine  driving  the  revolv- 
ing screen  and  at  the  same  speed. 

At  the  end  of  the  picking  belt  a  double  outlet  should 
be  provided  by  which  the  coal  can  be  delivered  either  on 
to  the  lowering  jib,  and  so  into  the  wagons,  or  into  tubs 
for  stocking. 

The  lowering  jib  shown  is  designed  with  a  telescopic 
shoot  to  enable  either  open  or  covered  wagons  to  be  loaded 
with  a  minimum  of  breakage  to  the  coal,  and  a  winch  is 
provided  to  enable  the  whole  shoot  to  be  raised  inside  the 
distance  required  by  the  railway  companies. 

The  plant  is  simple  to  erect  and,  with  the  exception  of 
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the  plates  which  it  would  probably  be  best  to  have  im- 
ported from  England  curved  to  the  correct  circle  and  with 
the  worm  fitted,  all  the  material  could  be  supplied  in  India 
and  erected  by  the  Colliery  staff. 

General. 

An  objection  which  may  be  raised  to  the  proposed 
system  is  the  excessive  weight  of  the  revolving  screen  and 
consequent  wear  on  the  rollers  and  rings,  but  provided 
ample  bearing  surfaces  are  allowed,  I  do  not  think  that  the 
wear  would  be  excessive. 

In  the  drawing  given  the  weight  of  the  revolving 
screen  loaded  with  coal  and  allowing  half  inch  plates 
would  be  well  under  io,ooolb.  or  less  than  3,ooolb.  on 
each  pair  of  central  rollers — i,5oolb.  on  the  rollers  at  the 
free  end  and  2,5001b.  on  the  rollers  at  the  driving  end. 

The  power  needed  to  drive  the  screen  at  the  slow 
speed  required  would  be  small  and  would  compare  favour- 
ably with  that  required  for  any  other  plant. 

The  height  of  the  tippler  above  rail  level  at  the  siding, 
about  16  feet,  would  be  available  at  the  majority  of  places 
at  which  a  plant  of  this  type  could  be  utilized  with 
advantage. 

The  plates  can  be  easily  changed  or  renewed  by  taking 
out  the  bolts  by  which  they  are  attached  to  the  rings 
(see  sketch). 


Mr.F.  I.  Leslie  Ditmas  writes: — It  is  quite  true  as  Mr. 
G.  H.  Greenwell  states  in  his  paper  that  "the  mechanical 
screening  and  picking  of  coal ....  is  becoming  more  and 
more  necessary,"  and  it  is  most  surprising  that  more 
screens  have  not  been  in  use  at  Indian  Collieries.  Person- 
ally I  think  the  revolving  type  of  screen  is  not  so  good  as 
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the  shaking  type.     When  the  small  coal  is  wet,  the  holes 
in  the  revolving  type  are  inclined  to  be  clogged. 

Tippler. — As  it  is  necessary  to  have  an  engine  to  work 
the  screen,  it  would  be  a  mistake  not  to  have  the  tippler 
operated  mechanically.  The  power  required  to  drive  a 
revolving  one  is  very  little,  and  with  a  slow  circular  move- 
ment the  coal  breakage  is  reduced  to  a  minimum.  The 
rope  drive  may  be  the  cheapest,  but  I  think  chain  or 
sprocket  drive  is  the  more  satisfactory. 

Picking  Belt. — In  order  to  load  up  large  coal  in  the 
cleanest  possible  manner  the  picking  belt  is  most  essential, 
for  it  is  so  very  much  easier  to  pick  out  any  large  lumps  of 
stone  or  badly  watermarked  coal  from  the  belt  than  when 
they  have  fallen  into  the  truck.  The  excuse  given  me  by 
the  Indian  owner  of  a  Bengal  colliery  when  I  refused  to 
accept  his  coal  for  the  East  Indian  Railway  was — God  put 
the  stone  in  the  coal  and  what  could  he  do— Had  he  used 
a  belt  this  would  not  have  held  good,  and  he  would  not 
have  lost  his  contract. 

There  are  several  composition  belts  on  the  market 
made  with  a  combination  of  rubber  and  canvas,  some  of 
which  have  carried  nearly  a  million  tons  before  being 
scrapped,  and  are  superior  to  the  plate  type. 

It  would  be  interesting  if  Mr.  Greenwell  could  give  the 
cost  of  the  mechanical  parts.  The  foundations  and  earth 
work  would  naturally  vary  in  each  case,  so  the  cost  of 
these  two  items  might  be  omitted.  What  is  the  number 
of  hands  required  to  operate  this  plant  dealing  with  a  daily 
output  of  250  tons,  with  the  entire  output  being  loaded 
into  trucks  ? 

I  enclose  the  drawing  of  a  small  bar  screening  plant, 
which  has  dealt  with  an  output  of  400  tons  a  day  at  the 
Pench  Valley  Collieries.     For  cheapnesss  and  simplicity  it 
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is  hard  to  beat.  The  large  coal  is  loaded  very  clean ,  as 
the  spacing  of  the  bars  allows  two  other  sorts  to  have  been 
first  separated.  The  screen  can  be  constructed  on  the 
smallest  colliery.  There  is  nothing  original  about  this 
screen,  but  the  drawing  may  be  of  use.  The  text-books 
usually  go  in  for  far  more  elaborate  affairs  and  more 
suitable  for  the  European  scale  of  mining  than  for  a  small 
Indian  Colliery. 
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Two  Underground  Fires  at  a  Colliery  in  the 
Raniganj  Coalfield. 

(With  2  plates). 

BY 

C.   H.   McCale,   Medallist  in  Mining  (Science  and  Art  Dept.), 

Introduction. 

After  frequent  requests  by  several  members  of  this 
Institute  I  write  this  paper  on  the  two  fires  which  occurred 
during  the  year  1908,  and  which  were  successfully  dammed 
off  at  Barmondia  Colliery. 

We  often  hear  and  read  of  fires  occurring  in  coal  mines, 

sometimes  resulting  in  loss  of  life  and  very  serious  loss  of 

valuable  property,  and  the  causes  of  many  of  these  fires 

remain  a  mystery.     It  is  pleasing,  however,  that  in  this 

instance  the  origin  is  known,  and  it  supports  a  well  and 

long    recognized   theory,   and    a    further    support  to   this 

theory  is  furnished  in  the  fact  that  the  two  fires  occurred 

practically    simultaneously    in    two    distinct    sections   of 

the  mine. 

Description  of  the  Colliery. 

The  Barmondia  Colliery  is  in  the  south-western  part 
of  the  Raniganj  Coalfield,  and  is  situated  nearly  two  miles 
south-west  of  Sitarampur  station,  East  Indian  Railway, 
and  is  served  by  the  Apcar  Branch  Railway.  The  colliery 
covers  but  a  small  area  of  about  84  acres  and  is  working 
from  the  Raniganj  series.  This  area  may  be  divided  into 
two  sections  or  areas,  viz.  the  old  area  and  the  new  area. 
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The  Barmondia  Colliery  was  started  about  the  year 
1889,  and  in  the  year  1896,  when  three  shafts,  Nos.  1,  2 
and  3,  the  depths  of  which  are  50,  175  and  250  feet,  res- 
pectively, were  working  and  raising  coal  from  the  old 
area,  a  severe  fire  broke  out  which  developed  so  rapidly 
that  the  whole  three  shafts  had  to  be  abandoned  and  the 
mine  was  flooded,  and  since  that  time  the  old  area  has  not 
been  worked. 

After  closing  down  the  old  area,  two  new  shafts, 
No.  4,  14  feet  diameter,  and  No.  5,  9  feet  diameter,  were 
immediately  sunk  to  depths  320  and  300  feet  respectively 
into  the  new  or  present  working  area.  On  referring  to  plan 
fig.  1,  plate  19,  the  position  of  the  shafts  in  the  old  and 
new  areas  will  be  readily  observed  and  it  will  also  be 
noted  that  a  barrier  of  solid  coal  about  130  feet  thick  is 
left  to  divide  the  old  area  from  the  new  area.  The  ap- 
proximate line  of  this  barrier  is  shown  on  plan. 

The  seam  of  coal  worked  is  the  "  Dishergarh,"  a 
section  of  which  is  given  in  fig.  i(a),  plate  19,  and  it  will 
be  noted  that  the  strata  above  the  seam  with  the  exception 
of  a  stratum  of  carbonaceous  shale  and  soft  sandstone 
8  to  13  feet  thick,  is  mainly  soft  and  hard  grey  sandstones. 

Analysis  of  Coal. 

The  analysis  of  the  four  samples  of  coal  worked  from 
this  mine  was  taken  by  the  author.  The  following  is  an 
average  analysis  of  these  four  samples: — 

Fixed  carbon        . .                  . .  54*55  % 

Volatile  carbonaceous  matter  33 -50  % 

Ash     ..                  9-85% 

Moisture                ..                  ..  2*10% 

IOO'OO  % 
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The  average  of  sulphur  in  the  coal  was  about  035  per 
cent,  and  oxygen  about  12-50  per  cent. 

Method  of  Working. 
The  system  of  working  is  that  generally  adopted 
throughout  India,  viz.  i( Pillar  and  Stall."  Practically 
during  the  past  two  years  only  "pillar  work"  has  been 
done.  The  colliery  is  ventilated  naturally  and  the  current 
is  kept  in  its  natural  course  throughout  the  year  by  the 
steam  pumps  exhausting  into  the  upcast  shaft.  The  upcast 
shaft  which  is  14  feet  diameter  and  320  feet  deep  is  the 
only  one  fitted  with  cages  (Tandem  type)  and  used  for 
winding  coal.  The  other  shaft,  9  feet  diameter  and  300 
feet  deep,  is  fitted  with  a  steam  winch  and  an  ordinary 
sinking  bucket  by  which  materials  are  generally  lowered 
into  the  mine,  and  sometimes  persons  are  raised  through 
it  when  there  is  any  derangement  in  the  other  shaft. 

The  Fires. 

For  some  days  prior  to  the  smell  of  gob  stink  being 
noticed  there  was  some  considerable  and  unusual  heating 
at  the  goaf  edges  going  on,  and  this  was  not  only  felt  by 
the  management  but  the  miners  also  commenced  to  com- 
plain of  the  excessive  heat. 

Recognising  the  period  over  which  ( pillar  work  '  had 
been  in  progress  and  that  a  quantity  of  coal  had  been 
unavoidably  lost  in  the  goaves  in  consequence  and  that 
the  Dishergarh  seam  is  susceptible  to  spontaneous  com- 
bustion, it  was  essential  that  means  should  be  immediately 
taken  to  ascertain  whether  or  not  there  was  any  likelihood 
of  fire  breaking  out.  As  a  guide  the  temperatures  of  the 
workings  were  taken  daily  and  recorded,  and  the  first  of 
these  were  990  Fah.  on  the  east  side  and  91  °  Fah.  on 
the  west  side  at  points  marked  x  on  plan  fig.  1.     There 
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was  a  slight  indication  of  Carbon- Dioxide  being  given  off 
from  the  east  goaf  only. 

For  some  days  afterwards  the  temperatures  fluctuated 
between  930  Fah.  and  960  Fah.  on  the  east  side,  but  the 
generation  of  Carbon-Dioxide  had  increased.  The  temper- 
ature remained  practically  constant  at  91  °  Fah.  on  the 
west  side  and  there  was  not  the  least  sign  of  Carbon- 
Dioxide  being  given  off  from  this  side,  nor  was  there  the 
slightest  indication  of  gob  stink  on  either  side. 

On  Saturday  evening,  the  18th  of  July,  a  special 
inspection  of  the  goaf  edges  was  made  when  it  was  found 
that  there  was  a  very  slight  indication  of  gob  stink  at 
point  (o),  Plan  Fig.  1,  plate  19,  on  the  west  side.  The 
temperature  on  this  side  was  92 °  Fah.  The  temperature 
on  the  east  side  was  960  Fah.,  but  no  gob  stink  was  discern- 
ible on  this  side. 

In  view  of  the  gob  stink  on  the  west  side  the  most 
suitable  line  for  bricking  up  permanent  stoppings  to  isolate 
the  goaf  and  thus  shut  off  the  fire  was  selected  and 
operations  were  immediately  commenced  to  cut  recesses 
and  getting  materials  into  the  mine  to  brick  up  the  stop- 
pings, and  this  work  had  been  going  on  until  the  evening 
of  July  23rd,  when  the  gas  or  gob  stink  became  so  strong 
that  it  was  impossible  for  the  miners  and  other  workmen 
to  continue  working  with  safety  any  longer.  All  persons 
were  consequently  withdrawn  from  the  mine. 

On  the  24th  July,  it  was  considered  absolutely  neces- 
sary, before  the  bricking  up  of  the  stoppings  could  be 
proceeded  with,  to  erect  a  system  of  brattice  stoppings 
from  the  bottom  of  No.  4  Pit  right  across  the  workings  on 
the  west  side  in  order  to  course  the  air  directly  into  the 
places  where  the  brick  stoppings  were  going  to  be  built, 
which  work  was  commenced  immediately. 
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Danger  to  Workmen. 
The  bratticing  had  been  going  on  for  two  days  and 
practically  half  of  the  brattice  stoppings  had  been  erected 
when  owing  to  the  rapid  increase  of  gas  given  off  from 
the  goaf,  the  very  serious  question  of  danger  to  workmen 
travelling  and  working  along  the  main  haulage  road  and 
passing  through  the  main  winding  shaft  (this  being  the 
direction  of  the  return  air)  arose.  Two  means  of  avoid- 
ing or  annulling  this  danger  were  suggested,  viz.  :  — 

(i)  To  lower  or  raise  all  persons  through  Pit  No.  5 
by  the  sinking  bucket  and  to  course  the 
return  air  round  to  the  east  side  of  Pit  No.  4. 
Thus  allowing  the  workmen  to  work  in  the 
fresh  air  on  the  west  side  of  Pit  No.  4  and 
to  draw  all  materials  through  Pit  No.  5. 
(2)  To  reverse  the  air  so  that  the  original  downcast 
should  be  the  upcast  and  vice  versa,  and  to 
isolate  the  west  side  entirely  from  the  east 
side. 

Reversing  the  Ventilation. 

The  merits  and  demerits  of  each  case  were  seriously 
considered  and  it  was  decided  to  act  according  to  case  (2), 
and  under  the  prevailing  circumstances  the  reversal  of  air 
could  only  be  brought  about  by  means  of  a  steam  jet. 

The  size  of  pipes  leading  from  the  boilers  to  the  steam 
winch  at  top  of  Pit  No.  5  was  2  inches;  and  the  number 
of  pipes  varying  in  size  from  2  to  1  inch  in  stock  avail- 
able for  use  at  the  colliery  was  very  limited.  The  depth 
of  shaft  being  300  feet,  and  the  length  of  piping  available 
for  the  steam  jet  only  reached  a  depth  of  about  230  feet 
or  70  feet  from  the  shaft  bottom.  The  size  and  length  of 
pipes  from  top  of  Pit  to  steam,  jet  were  as  follows: — 
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60  feet  2  inches. 
75    >>    *4     >> 
40    „    i£     ,, 
55    „    1  inch. 

Total     . .    230  feet. 

The  steam  jet  was  formed  into  a  long  armed  T  piece 
and  was  made  out  of  one-inch  piping.  In  the  long  arms 
holes  were  bored  obliquely  in  an  upward  direction  as  shown 
in  fig.  2,  plate  20. 

At  about  11  o'clock  a.m.  on  the  27th  Jul}',  all  persons 
were  withdrawn  from  the  mine  and  the  fitting  in  of  the 
pipes  for  the  jet  was  commenced.  By  3  o'clock  early  next 
morning  the  steam  jet  had  been  fitted  and  put  to  work, 
and  after  it  had  been  working  for  about  15  minutes  the 
ventilation  was  satisfactorily  reversed. 

Operations  subsequent  to  reversing  the  Ventilation. 

At  8  o'clock  on  the  same  morning  the  erection  of  the 
brattice  stoppings  was  resumed  and  were  all  put  up  by 
the  morning  of  30th  July. 

The  building  of  the  brick  stoppings  was  then  com- 
menced, and  as  the  gas  given  off  from  the  goaf  was 
perceptibly  increasing,  it  was  considered  that  time  would 
not  permit  of  cutting  recesses  into  the  floor,  roof  and  sides 
for  each  stopping  except  where  the  roof  and  sides  were 
much  crushed  and  loose  and  then  only  to  dress  them  to  a 
sound  foundation.  There  was  also  difficulty  experienced  in 
securing  lime  in  sufficient  quantities  to  build  the  stopping 
and  therefore  it  was  decided  to  build  them  with  ordinary 
mud    and    bricks    (kutcha    work)   and  afterwards   plaster 
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them  over  with  lime  and  cement.  The  design  and  size 
of  the  brick  stoppings  are  shown  in  figs.  3  and  4. 

It  will  be  noticed  that  stopping  No.  1  on  the  west 
side  could  not  be  built  up  from  the  solid  floor  and  this 
was  owing  to  there  being  six  feet  of  water  in  the  level 
(the  water  had  risen  to  this  point  because  all  pumping 
in  the  mine  had  been  desisted  and  the  water  allowed 
to  rise)  and  to  form  a  foundation  for  this  stopping  the 
level  was  filled  in  with  debris  up  to  the  surface  of  the 
water  for  the  full  width  of  the  level  and  about  30  feet 
in  length.  The  debris  was  covered  with  a  layer  of  cement 
and  upon  this  ground-work  the  stopping  was  built  up 
to  the  roof  with  lime,  cement  and  soorkey.  See  figs. 
5  and  6,  Plate  20,  which  are  sections  of  this  stopping. 

While  the  bricking  of  the  stoppings  on  the  west 
side  was  in  progress  frequent  inspections  on  the  east 
side  through  brattice  stopping  E  at  bottom  of  Pit  No.  4 
were  made,  and  it  was  found  that  the  condition  on  this 
side  was  becoming  very  serious,  for  it  was  hardly  possible 
foi  a  safety  lamp  to  burn  for  more  than  a  few  minutes, 
and  this  state  of  affairs  naturally  led  to  the  conclusion 
that  the  fire  would  get  the  upper  hand  and  there  would 
be  no  possible  chance  of  saving  the  mine. 

1 7entilation  reverting  to  its  original  course. 

However,  all  went  well  until  the  morning  of  3rd 
August  when  the  building  of  No.  5  stopping  on  the  west 
side  was  in  progress.  Then  there  was  noticed  a  difference 
in  the  ventilation,  and  the  condition  on  the  east  side 
was  very  much  worse.  When  the  author  was  down  the 
mine  at  about  1  o'clock  p.m.,  he  observed  a  sway  in 
the  ventilation  which  occurred  three  or  four  times  within 
half  an  hour.     This   state   of  things  created  considerable 
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anxiety  and  an  inspection  of  all  the  brattice  stoppings 
was  made,  but  they  were  found  to  be  in  order.  It  was 
very  showery  on  the  surface  that  day  and  in  consequence 
it  was  concluded  that  the  rain  falling  on  the  pipes  and 
steam  jet  had  caused  considerable  condensation  reducing 
the  power  of  the  jet  which  had  in  turn  affected  the  ventila- 
tion underground.  However  things  happened  very  short- 
ly afterwards  which  proved  that  the  rain ,  although  per- 
haps in  a  measure  responsible,  was  not  the  chief  cause 
of  the  sways  observed  in  the  ventilation,  for  within  20 
minutes  of  the  author  leaving  the  mine  the  current  rever- 
ted to  its  original  course,  and  as  a  result  of  strict  and 
explicit  instructions,  which  are  given  in  Appendix  I,  being 
rigorously  observed  by  the  person  in  charge  of  the  work- 
men, all  the  men  were  instantly  withdrawn  and  they 
had  only  reached  the  Pit  top  when  the  gas  and  foul 
air  issued  out  from  the  shaft  like  clouds  of  smoke.  The 
jet  continued  working  without  having  the  slightest  effect. 
At  first  it  was  thought  the  jet  had  got  damaged  in  some 
way  or  other  and  rendered  ineffective  It  was  therefore 
raised  but  on  examination  was  found  to  be  in  good  order. 
Extra  holes  were  bored  in  each  arm  of  the  jet  with  a 
view  to  increasing  its  mechanical  effect,  but  after  the 
jet  was  refitted  and  put  to  work  there  was  no  improve- 
ment, the  gas  and  foul  air  continued  to  issue  from  the 
shaft  in  large  clouds  and  the  jet  was  stopped. 

Condition  of  Mine  after  the  Ventilation  reverted  to 
its  orginal  course. 

Two  hours  elapsed  after  the  jet  had  been  stopped, 
when  the  author  accompanied  by  two  of  his  assistants 
descended  No.  4  Pit  and  opened  the  separation  door  (A) 
which   separated   the   downcast   and    upcast    shafts   and 
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brought  about  a  short  circuit  in  the  ventilation  with 
a  view  to  making  the  bottom  of  each  shaft  clear  of 
gas  and  thus  safe  to  travel  up  and  down  the  shafts. 

About  8  o'clock  the  same  evening  Mr.  Leach,  the 
Inspector  of  Mines,  two  assistants  and  the  author  descen- 
ded the  mine.  Brattice  door  (A)  between  the  two  shafts 
was  closed  and  an  inspection  then  made  of  the  west 
side  workings  which  were  found  to  be  fairly  clear  and 
the  goaf  was  practically  approached  from  the  rise  to 
the  dip,  but  towards  the  dip  where  No.  5  stopping  was 
in  progress  at  the  time  of  the  air  reversing  Carbon-Dioxide 
was  present  in  sufficient  quantities  to  cause  the  lamp 
to  burn  dimly,  and  further  to  the  dip  extinguish  the  lamp, 
otherwise  this  side  of  the  mine  was  in  better  condition  than 
before  the  reversal  of  air. 

We  then  inspected  the  east  side  workings  and  found 
them  to  be  in  much  better  condition  than  they  were  prior 
to  the  reversal  of  air  ;  but  Carbon- Dioxide  was  discovered 
in  large  quantities  at  and  from  the  eight  level  inwards 
from  No.  4  Pit,  and  as  the  light  would  not  burn  to 
enable  us  to  penetrate  further  we  returned  and  ascended 
the  mine. 

Why  the  Ventilation  reverted  to  its  original  course. 

In  the  author's  opinion  the  reversal  of  air  current 
was  due  to  the  steam  jet  not  being  sufficiently  powerful 
to  create  the  necessary  motive  column  and  the  pressure 
of  ventilation  therefore  was  not  great  enough  to  force 
the  Carbon-Dioxide  (which  is  a  very  heavy  gas,  being 
half  as  heavy  again  as  air)  up  the  upcast  shaft  as  it 
was  being  carried  along  with  the  air  out  of  the  west 
side.  The  Carbon-Dioxide  apparently  was  draining  or 
screening   itself    through   the   brattice    stoppings   at    the 
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bottom  of  Pit  No.  5  into  the  east  side  workings,  and  this 
went  on  for  several  days  until  the  east  side  was  practically 
full,  with  the  result  that  the  gas  now  acted  as  a  pressure 
against  the  effect  of  the  steam  jet  which  together  with 
the  condensation  of  the  steam  caused  by  the  rain  falling 
on  the  pipes  and  jet  seems  to  afford  a  possible  solution 
of  the  air  reverting  to  its  original  course. 

Use  of  Chickens. 

It  will  be  interesting  to  learn  that  during  operations 
a  chicken  was  always  kept  in  a  cage  placed  ahead  of 
where  the  men  were  working,  and  although  this  chicken 
was  left  behind  near  No.  5  stopping  when  the  workmen 
were  compelled  to  make  their  rapid  exit  at  the  time 
the  air  reversed,  it  was  quite  well  when  found  and  brought 
to  the  surface  fully  six  hours  afterwards  by  the  author. 

The  use  of  the  chicken  was  intended  to  indicate  the 
persence  of  Carbonic  Oxide,  for  if  this  gas  is  present  in 
very  small  quantities,  only  |  per  cent,  if  breathed  for  some 
considerable  time  will  produce  dangerous  symptoms.  A 
canary  is  useful  for  this  purpose  and  this  bird  has  been 
used  to  some  considerable  extent,  but  mice,  if  procurable, 
are  the  quickest  and  therefore  the  safest  means  whereby 
to  indicate  the  presence  of  this  gas.  It  has  been  known 
for  a  mouse  to  be  affected  20  minutes  sooner  than  a 
man  in  an  atmosphere  containing  \  per  cent.  Carbonic 
Oxide. 

On  a  later  occasion  the  chicken  was  carried  by  a 
youth  about  18  years  of  age,  and  another  youth  about 
the  same  age  carried 'a  lamp  along  the  goaf  edge  when 
Mr.  Heslop,  Mr.  Leach  and  the  author  were  making 
an  inspection  of  the  goaves,  and  immediately  on  return  to 
near   the   bottom   of'  Pit  No.  4  the  chicken  was  all  right 
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but  both  the  youths  fell  to  the  ground  practically  in 
a  collapsed  state,  overcome  by  the  gas  which  they  had 
inhaled  at  the  goaf  edge ;  but  when  taken  into  the  fresh 
air  they  soon  recovered.  This  instance  does  not  inspire 
confidence  in  the  use  of  a  chicken  as  a  safe  means  of 
indicating  the  presence  of  Carbonic  Oxide. 

As  the  author  believes  it  will  be  interesting  to  mem- 
bers of  this  Institute  he  gives  in  Appendix  II  an  abstract 
from  the  report  of  the  late  Dr.  C.  Le  Neve  Foster,  the  Chief 
Inspector  of  Mines  for  England,  for  the  year  1897,  on  the 
circumstances  attending  the  underground  fire  at  Snacfell 
Lead  Mine.  It  relates  an  interesting  experience  which 
has  a  most  important  scientific  bearing  on  the  gases  found 
in  mines. 

Condition  of  Mine  with  the  Ventilation  in  its 
original  course. 

The  next  morning  (4th  August)  brattice  stoppings 
were  erected  to  suit  changed  conditions  and  the  pumps 
put  to  work  exhausting  in  the  shaft  which  created  a 
much  better  and  brisker  current  through  the  workings. 
The  mine  now  was  in  a  very  satisfactory  condition. 

The  next  day  the  bricking  of  the  stoppings  was 
resumed.  Stoppings  Nos.  1,  2,  3,  4,  5,  7  and  up  to  No.  16 
were  first  completed  ;  and  in  view  of  excessive  quantities 
of  Carbon-Dioxide  and  Carbonic  Oxide  being  given  off,  both 
of  which  are  the  chief  enemies  to  be  combated  in  sealing 
off  a  fire,  stopping  No.  6  was  built  up  five  feet  only  from 
the  ground,  and  inside  immediately  against,  the  brick  wall 
a  casing  of  kerosine  tins  had  been  built  up  to  the  same 
height  as  the  brick  wall:  see  figs.  7,  8  and  9,  plate  20. 
Then  when  the  time  came  for  completing  this  stopping  and 
if  it  was  found  difficult  to  build  the  brick  wall  first  it  was 
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intended  to  build  up  the  tin  casing  which  would  not  only 
take  a  small  fraction  of  the  time  it  would  take  to  complete 
the  brick  wall,  but  the  time  masons  are  exposed  to  the 
gob  stink  would  be  considerably  reduced.  The  brick  wall 
could  then  be  built  up  in  clear  air.  However,  the  manner 
in  which  the  ventilation  was  coursed  behind  each  succeed- 
ing brick  stopping  as  it  was  being  built  and  along  the  goaf 
edge  kept  the  area  behind  the  stoppings  down  to  No.  6 
perfectly  clear  of  gas,  and  was  doubtless  the  only  thing 
that  assisted  and  enabled  the  stoppings  to  be  built  on  the 
west  side  without  a  single  accident. 

It  was  found  perfectly  safe  to  build  Nos.  6  and  17 
stoppings  together,  but  when  No.  17  was  built  up  to  within 
ij  feet  from  the  roof  it  was  stopped  until  No.  6  had  been 
built,  up  to  the  roof  perfectly  tight,  and  immediately  after- 
wards No.  17  was  completed.  The  air  of  course  was 
directed  by  brattices  right  over  No.  17  stopping  while  it 
was  being  built. 

A  pressure  gauge  and  test  cock  were  fixed  to  1  inch 
pipes  five  feet  long  which  had  been  put  through  No.  17 
stopping  as  per  figs.  10  and  11,  plate  20. 

The  17  brick  stoppings  were  completed  on  the  west 
side  by  the  nth  August. 

Fire  on  the  East  side. 
On  the  evening  of  nth  August  operations  on  the  east 
side  were  commenced  and  it  was  found  that  this  side  had 
developed  into  a  very  serious  stage.  A  system  of  brattice 
stoppings  similar  to  that  on  the  west  side  had  first  to  be 
erected.  It  will  be  noted  here  that  the  brattice  stoppings 
on  this  side  were  put  up  inside  the  position  where  the 
brick  stoppings  had  to  be  built  on  account  of  the  exces- 
sive vapour,  smoke  and  Carbon  Dioxide  which  were  given 
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off.  There  was  great  difficulty  in  fixing  the  brattice  stop- 
pings on  this  side  as  several  persons  were  overcome  by  the 
gas.  The  condition  of  the  area  inside  the  brattice  stop- 
pings can  well  be  imagined  from  the  fact  that  immediately 
a  lighted  lamp  was  placed  behind  either  of  the  brattice 
stoppings  the  gas  would  extinguish  it.  These  brattice 
stoppings  acted  as  dams  against  the  Carbon  Dioxide  and 
were  the  only  means  of  enabling  the  brick  stoppings  to  be 
built. 

The  design  of  the  stoppings  on  this  side  is  the  same 
as  that  on  the  west  side,  but  the  stoppings  are  only  2  feet 
6  inches  and  2  feet  thick  as  per  figs.  12  and  13,  plate  20. 
The  reason  of  this  being  due  to  the  serious  state  of  things 
which  made  it  advisable  to  reduce  the  thickness  of  stop- 
pings so  that  the  fire  area  could  be  barricaded  off  as 
quickly  as  possible,  there  being  not  the  least  time  to  spare. 

The  bricking  of  the  stoppings  was  commenced  on  the 
14th  August,  and  it  will  be  noted  that  they  were  built  up 
commencing  with  No.  1  from  the  rise  and  finishing  with 
No.  15.  The  stoppings  on  the  east  side  are  numbered 
consecutively  as  they  were  built  up. 

As  previously  stated  the  water  had  risen  to  a  consider- 
able height  and  the  same  difficulty  in  putting  up  the  dip 
stoppings  Nos.  13  and  14  confronted  us  here.  The  level  in 
which  No.  14  stopping  was  built  had  to  be  packed  with 
rubbish  to  within  3  feet  of  the  roof.  The  thickness  of  the 
stopping  is  4  feet  6  inches  and  it  was  built  up  to  the  roof 
with  lime  and  cement  in  proportion  of  two  parts  of  lime 
to  one  of  cement. 

During  the  bratticing  and  building  of  the  stoppings 
on  the  east  side  several  workmen  were  overcome  by  the 
gas  and  many  others  complained  of  pains  more  or  less 
severe  in  the  head  and  limbs. 
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Revigoration. 

During  the  whole  operations  of  combating  against 
these  fires  each  European  and  the  Sirdars  in  charge  were 
constantly  supplied  with  small  bottles  containing  a  mix- 
ture of  Carbonate  of  Ammonia  and  Oil  Eucalyptus  (in  pro- 
portion 4  drs.  Carb.  Am.  and  |  dr.  Oil  Euc).  This  mixture 
was  frequently  used  for  those  who  were  somewhat  over- 
come by  the  gas,  and  on  each  occasion  it  did  not  fail  to 
considerably  relieve  or  revive  the  sufferer.  It  was  also 
occasionally  inhaled  by  the  various  persons  working  under- 
ground, and  by  this  means  it  undoubtedly  assisted  them  to 
hold  out  longer  than  what  they  could  otherwise  have  done 
at  such  an  arduous  and  trying  task. 

The  stoppings  on  the  east  side  were  completed  on  the 
24th  August.  Therefore  the  length  of  time  it  took  to 
complete  the  whole  work  including  stoppages,  etc.  was 
just  one  month. 

The  production  of  coal  was  resumed  on  the  26th 
August,  and  therefore  raisings  were  suspended  for  one 
month  and  three  days. 

From  Plan  fig.  1,  plate  19,  it  will  be  observed  that 
two  lines  of  coal  pillars  are  being  left  intact  to  support  the 
brick  stoppings ;  and  the  lines  G.  1,.  define  the  position  of 
the  goaf  line  which  will  be  formed  by  subsequent  working. 

A  pressure  gauge  and  test  cock  are  fixed  through 
No.  2  stopping  on  the  east  side  in  a  similar  way  to  the 
pressure  gauge  and  test  cock  in  No.  17  stopping  west  side. 

If  a  lamp  is  placed  at  either  of  the  test  cocks  the 
light  will  go  out  but  there  is  no  pressure  indicated . 

From  time  to  time  some  of  the  stoppings  are  found 
to  leak  and  masons  are  kept  specially  to  repair  these  by 
plastering  the  crevices. 
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Total  Expenditure  incurred. 

The  aggregate  cost  for  completing  the  whole  work  in 
putting  up  the  stoppings,  etc.,  amounted  to  Rs.  5,597-10-0 
as  detailed  below  : — 

Boilers  and  pumping 

Fitters,  Mistries  and  Engine  Drivers 

Banksmen 

Stores 

General  Charges 

Bricks,  Lime,  Cement,  etc 

Labour  for  carrying  materials,   erecting   brattice 

stoppings  and  building  dams 
Supervision    .  . 


Rs.  As. 

P. 

•   366 

12 

6 

qo 

3 

6 

73 

2 

0 

643 

1 

6 

124 

3 

3* 

59° 

e 

6 

9 

•  2,053 

5 

9 

•  1,656 

6 

9 

Total  Rs.    5,597  10     o 


Cause  of  Spontaneous  Combustion  and  Fires  I  hider  ground. 

Before  discussing  the  cause  of  Barmondia  fires  it  may 
not  be  out  of  place  to  state  the  chief  cause  of  spontaneous 
combustion,  as  all  along  there  will  always  be  a  certain 
amount  of  mystery  in  connection  with  spontaneous  fires 
underground.  The  same  remark  also  applies  equally  as 
much  to  fires  on  board  steamers  which  we  have  read  so 
much  about  during  the  past  hot  seasons.  It  is  not  always 
that  the  scientific  explanation  of  the  phenomenon  fits  in 
with  the  circumstances  which  present  themselves  when 
fires  occur. 

Very  recently  it  has  been  proved  that  the  chief  cause 
of  spontaneous  combustion  is  the  heat  generated  by  the 
oxidation  of  the  coal  itself,  but  it  is  also  a  known  fact 
that  spontaneous  combustion  is  greatly  assisted  by  the 
heat  produced  by  the  superincumbent  strata  settling 
down  on  the  coal  pillars  which  are  to  a  more  or  less  degree 
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crushed  and  broken,  and  also  by  the  heat  caused  by  the 
decomposition  of  sulphurate  of  iron  disseminated  either 
in  the  coal  seam  itself  or  in  the  strata  immediately  over- 
lying or  underlying  the  coal  seam.  In  fact  the  decomposi- 
tion of  sulphurate  of  iron  alone  has  been  known  to  be  the 
absolute  origin  of  fires  in  the  waste  of  metalliferous  mines. 
In  addition  to  these  natural  causes  fires  underground 
have  been  traced  to  the  following  causes: — 

(i)     By  furnaces  and  underground  boilers. 

(2)  By  accumulations  of  coal  dust. 

(3)  By  explosives  of  fire-damp  or  coal  dust. 

(4)  By  stacking  hot  boiler  ashes  along  the  caved 

outcrop  of  coal  seam. 

(5)  By  miners  leaving  small  blowers  of  gas  burn- 

ing in  their  working  places  when  the}^  leave 
work  at  end  of  shift. 

(6)  By  a   naked  light  coming   in   contact   with  a 

brattice  sheet  which  is  used  as  a  ventilating 
door,  particularly  if  the  mine  is  in  any  way 
favourable  to  spontaneous  combustion  and 
also  if  the  flame  comes  in  contact  with  coal 
or  coal  dust. 

(7)  By  storing  candles  in  the  mine  (this  was  the 

cause  of  the  lamentable  accident  which 
occurred  not  very  long  ago  at  the  Hamstead 
Colliery,  England). 

(8)  By  upsetting  miners'   oil  lamps  when    alight. 

This  is  a  frequent  cause  of  fires  and  is  alleged 
to  have  been  the  origin  of  Charanpur  fire. 

(9)  By  the  breaking  down  of  the  insulation  of  an 

electric  cable. 

(10)  By  sparks  from  motors. 

(11)  By  leaky  steam  joints. 
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The  Avidity  Coal  Exhibits  for  Oxygen. 

Different  classes  of  coal  have  a  greater  affinity  for 
oxygen  than  others  and  their  spontaneous  ignition  point 
is  therefore  reached  more  readily.  This  is  undoubtedly 
the  reason  why  some  mines  are  more  troubled  with  fires 
than  others  and  the  severity  of  fires  being  much  greater 
in  one  mine  than  in  another. 

The  greater  the  surface  of  coal  exposed  the  more 
rapidly  does  it  oxidise,  and  it  follows  that  the  more  the 
oxidation  spreads  the  more  the  temperature  increases  and 
the  more  active  is  the  combination  of  oxygen  with  the 
carbon  in  the  coal.  As  time  goes  on  the  temperature 
rises  to  such  an  extent  that  the  coal  spontaneously  ignites. 

Cause  of  Barmondia  Fires. 

As  the  Barmondia  fires  have  occurred  in  areas  of 
goaves  (one  in  the  east  side  and  the  other  in  the  west 
side),  there  being  a  distance  of  over  1,600  feet  between  the 
edges  of  both  goaves  from  which  coal  pillars  have  been 
extracted  and  in  which  some  timber  has  been  unavoidably 
lost,  and  as  some  of  these  props  had  been  set  years  before 
the  pillar  work  was  commenced ,  it  will  be  important  to 
mention  here  that  it  is  alleged  that  old  timber  after  being 
in  the  mine  for  periods  extending  over  four  to  six  years 
will  ignite  at  a  much  less  temperature  than  does  coal. 

Experiments  have  proved  that  old  dry  timber  will 
smoke  at  temperatures  between  140  and  180  degrees  Cent., 
and  the  older  and  more  decayed  the  timber  is  at  the  less 
temperature  will  it  smoke. 

At  Barmondia  Colliery,  which  is  not  dissimilar  to 
many  other  collieries  in  Bengal,  the  seam  was  undoubtedly 
susceptible  to  spontaneous  combustion.  ' (  Pillar  Working  " 
had  been  in  progress  for  a  period  of  about  two  years  and 
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a  quantity  of  coal  and  timber  had  been  unavoidably  lost 
in  the  goaves.  About  three  months  after  pillar  work  had 
been  commenced  heavy  falls  of  roof  occurred  in  the 
goaves,  crushing  the  coal  that  had  been  lost  and  thus 
exposing  a  greater  and  fresh  coal  surface  area.  This 
crushing  and  heating  therefore  had  gone  on  for  a  long 
period.  The  author  feels  sure  that  the  heat  generated  by 
the  continual  crushing  which  must  have  increased  as  the 
falls  in  the  goaves  became  larger  was  sufficient  to  first 
start  the  timber  lost  in  the  goaves  which  in  its  turn  set 
the  coal  afire.  The  very  fact  of  an  outbreak  of  fire  on 
either  side  of  the  mine  practically  simultaneously  is  ample 
proof  that  the  origin  of  the  fires  is  a  combination  of  the 
heat  generated  by  the  oxidation  of  coal  and  the  heat  pro- 
duced by  the  superincumbent  strata  subsiding  and  crush- 
ing of  the  coal  lost  in  the  goaves. 

Incubation  Period. 

As  previously  mentioned  "  pillar  working"  was  re- 
sumed on  the  26th  August,  1908,  after  a  suspension  of 
one  mo.ath  and  three  days.  It  will  be  interesting  to  note 
that  by  the  end  of  April,  1910,  when  the  whole  of  the  coal 
that  could  be  safely  wrought  had  been  recovered,  and 
when  the  mine  was  being  dismantled  about  the  middle  of 
May,  1910  (after  all  the  pumps  and  pipe  columns  had  been 
disconnected  and  taken  to  bank), it  was  noticed  that  fresh 
fires  were  starting  to  smoulder  in  the  new  goaves.  The 
action  of  these  fires  was  watched  with  considerable  in- 
terest. By  the  middle  of  June  or  one  month  later,  it  was 
not  possible  to  descend  the  mine  with  safety  nor  could  a 
lamp  be  lowered  alight  to  the  bottom  of  either  No.  4  or  5 
shaft. 

To  stifle  these  fires  the  tops  of  both  shafts  were  sealed, 
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and  this  cover  was  allowed  to  remain  until  after  the 
workings  and  up  to  a  certain  height  in  the  shafts  had 
filled  with  water. 

i(  Pillar  work  "  at  Barmondia  Colliery  was  first  com- 
menced during  the  month  of  August,  1906,  and  the  indica- 
tion of  the  first  two  fires  was  first  noticed  in  July,  1908, 
making  practically  a  period  of  two  years.  Therefore  the 
experience  at  this  colliery  forces  one  to  the  conclusion 
that  the  incubation  period  of  the  Dishergarh  seam  of  coal 
is  something  like  18  months  to  two  years. 

If  managers  would  record  their  experience  of  sponta- 
neous fires  underground,  giving  the  name  of  seam  together 
with  the  incubation  period,  the  information  would  be 
invaluble  for  the  future  laying  out  and  designing  of  the 
mine  to  the  best  advantage. 

Conclusion. 

In  concluding  this  paper  it  will  not  be  out  of  place 
to  state — 

(1)  That  many  times  during  the  operations  of 
damming  off  these  fires  it  occurred  to  the 
author  how  necessary  it  was  that  both  Euro- 
pean and  native  officials  should  be  well 
trained  in  the  practice  of  rendering  "  First 
Aid,"  a  knowledge  of  which  is  most  advis- 
able in  such  operations,  as  it  is  quite  possible 
for  a  person  to  be  overcome  by  gas  and 
through  the  absence  of  any  one  with  a  know- 
ledge of  "  First  Aid"  to  succumb  from 
asphyxia  for  the  want  of  applying  artificial 
respiration,  etc.,  at  the  proper  time. 
(2)  The  difficulty  and  time  and  number  of  stop- 
pings it  took  to  isolate  the  fire  areas  in  this 
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instance  manifest  the  need  and  importance 
of  modifying  the  system  of  working  now 
generally  adopted  throughout  India,  with  the 
exception  of  a  very  few  cases,  so  that  when  a 
fire  does  break  out  it  can  be  dammed  off  in 
the  shortest  possible  time  with  the  least  risk 
and  the  smallest  possible  area  to  be  en- 
closed. 
(3)  It  also  showed  the  advisability  of  reserving 
efficient  means  for  reversing  the  course  of 
ventilation  at  such  time  of  emergencies. 
The  advantage  of  such  an  arrangement  is 
obvious. 


APPENDIX  I. 

The  Rules  and  Regulations  enforced  during  the  operations  of  combating 
against  the  Barmondia  underground  fires. 

The  following  rules  and  regulations  must  be  strictly  observed  and 
carried  out  for  safeguarding  the  workmen  by  the  person  in  charge  of 
each  shift  during  the  period  of  bratticing  to  course  the  ventilation 
and  building  up  of  the  brick  stoppings  to  isolate  the  heated  goaves  at 
Barmondia  No.  4  mine. 

(1)  There  shall  be  two  shifts  for  European  staff,  labour  for  carry- 

ing materials,  Onsetters,  Banksmen  and  Trammers  under- 
ground. 
The  first  shift  to  commence  at  8  o'clock  in  the  morning  and 
terminate  at  8  o'clock  at  night,  and  the  second  shift  to  com- 
mence at  8  o'clock  at  night  and  terminate  at  8  o'clock  next 
morning,  thus  making  12  hours  for  each  shift  to  work  (of 
course  the  hours  for  commencing  and  terminating  shifts  are 
subject  to  alteration  from  time  to  time  to  suit  circumstances, 
but  on  no  account  shall  the  number  of  hours  for  any  shift  be 
reduced  unless  special  permission  from  the  Manager  is  first 
obtained). 

(2)  Each   shift    underground   must   be   in  charge  of  a  European 

who  shall  be  assisted  by  another  European.  There  shall 
also  be  a  European  in  charge  on  the  surface. 

(3)  Each  shift  underground  must  consist  of  two  Europeans,  and 

as  near  as  possible  30  coolie  men  only  (women  and  children 
are  absolutely  prohibited  from  working  or  going  under- 
ground) for  carrying  materials.  Three  Onsetters  and  other 
necessary  coolies  for  tramming  materials  from  bottom  of 
pit  to  inbye  end. 

(4)  There  shall  be  three  shifts  of  masons.     1st  shift  to  commence 

at  8  o'clock  in  the  morning  and  terminate  at  4  o'clock  in  the 
afternoon  ;  2nd  shift  to  commence  at  4  o'clock  in  the  after- 
noon and  terminate  at  12  o'clock  midnight;  the  3rd  shift 
to  commence  at  12  o'clock  midnight  and  terminate  at  8 
o'clock  next  morning. 
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(5)  It  is  desirable  that  each  shift  of  masons  shall  not  be  less  than 

8  in  number,  but  will  be  subject  to  being  increased  in  num- 
ber to  suit  supply  of  materials  and  provided  it  is  considered 
safe  for  more  than  8  in  number  to  work  together  at  the 
same  time.  It  is  also  strongly  advised  that  no  mason  shall 
work  more  than  8  hours  consecutively  unless  the  masons 
voluntarily  wish,  then  permission  can  only  be  given  when 
the  succeeding  shift  falls  short  of  the  full  number,  and 
then  only  sufficient  shall  be  permitted  to  so  work  on  to 
make  up  the  full  shift.  Before  permission  is  given  for 
masons  to  work  extra  hours  the  person  in  charge  shall  be 
assured  that  by  means  of  the  masons  so  working  extra 
hours  will  not  in  any  way  interfere  with  the  succeeding 
shift  of  masons  coming  in  in  full  number.  On  no  account  shall 
masons  be  allowed  to  work  for  more  than  12  hours  consecu- 
tively unless  it  is  under  extreme  circumstances,  and  then 
only  by  obtaining  special  permission  from  the  Manager. 

(6)  Labour  for  carrying  materials,  Onsetters   or    Banksmen  shall 

not  on  any  account  be  permitted  to  work  for  more  than  12 
hours  consecutively. 

(7)  The   person    in   charge   of    each  shift  must  take  the  names  of 

every  person  working  underground  during  his  shift  imme- 
diately before  descending  the  mine,  giving  particulars  as  to 
their  occupation,  a  copy  of  which  must  be  given  to  the 
person  in  charge  on  the  surface. 

(8)  The   person    in    charge    underground    shall    see  that  a  safety 

lamp  is  constantly  fixed  at  a  height  not  more  than  3  feet 
from  the  roof  immediately  behind  brattice  stopping  E  on 
the  east  side  of  Pit  No.  4.  He  shall  also  see  that  another 
safety  lamp  is  constantly  suspended  at  about  the  same  dis- 
tance from  the  roof  and  at  least  one  pillar  length  ahead 
inbye  of  the  workmen.  These  safety  lamps  must  be  exam- 
ined frequently  during  each  shift. 

(9)  When  it  is  necessary  to  carry  water  for  puddling  claj^  an  in- 

spection of  the  water  level  must  be  made  by  the  person  in 
charge  accompanied  by  his  assistant,  to  see  that  it  is  safe  for 
coolies  to  go  to  that  point  to  fetch  water,  and  while  water 
is  being  carried  a  lamp  must  be  kept  at  the  water  edge. 
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do)  No  one  person  shall  be  left  alone  to  work  or  sent  on  a  mes- 
sage. Not  less  than  two  persons  must  be  allowed  to  convey 
a  message  or  let  work  together. 

(n)  The  person  in  charge  of  the  shift  or  his  assistant  must  always 
be  at  the  farthest  point  inbye  where  the  men  are  working, 
and  neither  the  person  in  charge  nor  his  assistant  shall  leave 
the  mine  unless  another  European  relieves  him  during  the 
shift. 

(12)  The  person  in  charge  accompanied  by  his  assistant  shall  in- 

spect every  brattice  stopping  and  brick  stopping  once  at 
least  during  his  shift. 

(13)  The  person  in  charge  underground  shall  report  to  the   Mana- 

ger at  the  end  of  each  shift  the  progress  made  during  the 
shift,  mentioning  of  course  whether  there  was  any  delay 
during  the  shift  for  the  want  of  materials  and  also  of  the 
general  condition  of  ventilation  and  difference,  if  any,  of 
gob  stink,  also  stating  whether  the  safety  lamps  have  been 
suspended  during  the  whole  shift  at  the  points  previously 
mentioned. 

(14)  All  lamps  used  during  his  shift  the  person  in  charge   under- 

ground must  hand  over  to  the  person  in  charge  on  the  sur- 
face, and  he  must  be  in  a  position  to  give  a  reasonable 
account  of  any  lamp  or  lamps  that  be  missing. 

(15)  The  person  in  charge  underground    shall  be   responsible   for 

the  safety  of  each  person  under  his  charge. 

(16)  If  at  any  time    a   workman  is  overcome  by  gas  all  workmen 

must  be  withdrawn  from  the  mine  without  delay. 

(17)  If  any  defect  in  the  ventilation  is  noticed  the  person  in  charge 

shall  immediately  withdraw  all  workmen  from  the  mine. 

(18)  The  person  in  charge  on  the  surface  must  always  see  that  the 

boilers  are  properly  manned  and  that  sufficient  water  and 
fuel  are  supplied ;  also  see  that  the  winding  engine-driver 
and  banksman  are  always  at  their  respective  posts  while 
persons  are  underground. 

(19)  He  shall  also  see  that  he  receives  a  list  of  the   names  of   per- 

sons working  underground  from  the  person  in  charge  under- 
ground. 
(2c)  He  shall  also  see  that  all  lamps  are  duly  returned  to  him  at 
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the  end  of  each  shift,  and  see  that  they  are  properly  cleaned 
and  replenished  and  placed  ready  for  the  next  shift. 
(21)  He  shall  see  that  all  signals  from  below  ground  are  immedi- 
ately  responded   to   and  persons   raised   without  the  least 
possible  delay. 

0 

APPENDIX   II. 

Underground  Fire  at  Snacfell  Lead  Mine. 

Excerpt  from  Dr.  C.  Le  Neve  Foster's,  the  Chief  Inspector  of  Mines 
for  England,  official  report  for  the  year  1897. 

A  little  after  6  a.m.  on  Monday,  the  10th  of  May,  the  morning 
shift,  consisting  of  35  men,  entered  the  shaft  and  began  their  descent 
down  the  ladders.  Shortly  afterwards  several  men  came  to  the  surface 
in  an  exhausted  condition,  saying  that  the  mine  was  full  of  some  foul 
gas,  which  so  deprived  them  of  their  strength  that  they  could  scarcely 
climb  the  ladders.  These  facts  were  at  once  reported  to  Captain 
Kewley.  After  sending  to  Saxey  for  assistance  he  immediately 
descended  the  shaft,  with  the  object  of  ascertaining  the  true  state  of 
affairs  and  of  rescuing  the  men  below,  who  were  stated  to  be  more  or 
less  overcome  by  the  noxious  gases.  He  met  a  few  men,  almost  dead 
beat,  trying  to  make  their  way  up,  and  between  the  45  and  60  fathoms 
levels  he  came  upon  others,  still  alive,  but  quite  unconscious.  With 
the  object  of  improving  the  atmosphere  of  the  mine  he  had  holes 
punched  in  the  pipes  conveying  compressed  air  to  the  boring  machines, 
and  this  gave  some  relief.  The  work  of  rescue  proceeded  under  great 
difficulties  until  5  o'clock  in  the  afternoon,  when  the  last  survivor  was 
brought  to  the  surface.  Fortunately  for  all  concerned,  my  assistant, 
Mr.  Williams,  was  still  in  the  island,  and,  upon  receiving  notice  of  the 
disaster  he  hastened  to  the  mine,  which  he  reached  about  6  o'clock  in 
the  evening.  In  the  hope  of  finding  further  survivors  underground 
and  being  able  to  save  them,  he  at  once  organised  another  rescue 
party,  and  descended  the  shaft  to  the  74  fathoms  level,  passing  three 
dead  bodies.  Mr.  Williams  and  a  miner  then  made  their  way  nearly 
to  the  100  fathoms  level,  passing  other  dead  bodies,  some  of  which 
impeded  their  progress.     The  obstruction  of  the  manhole  just  above 
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the  ioo  fathoms  level  by  three  dead  bodies  was  so  great  that  they 
decided  to  proceed  no  further  ;  and  it  is  fortunate  that  they  did  so, 
for,  on  commencing  their  ascent,  they  found  that  their  strength  was 
failing  them  and  that  they  had  a  difficulty  in  climbing  the  ladders. 
In  time  they  reached  the  6o  fathojns  level,   and  rejoined  the   rest  of 
the:  rescuing  party,  who  had  commenced  the  ascent  and  were  complain- 
ing  of   weakness    and   of   inability  to    climb.     It  was  then  that  Mr. 
Williams  applied  a  remedy,  in  a  fashion   hitherto   untried  in  mining 
accidents,   as  far  as  I  am  aware  of.     On  hearing  at  Douglas  that  the 
accident  was  probably  due  to  foul  gases,  Mr.  Williams  tried  to  procure 
some  cylinders  of  compressed  oxygen.     As  none  could  be  obtained,  he 
thought  that  possibly  he  could    effect  his  purpose  by  generating  the 
health-giving  gas  on  the  spot,  and  he  bought  about  a  pound  and  a  half 
of  postassium  chlorate.     This  he  carried  with  him  down  the   mine,  and 
made  use  of  it  while  he  and  the  rest  of  the  rescue  party  were  waiting 
to  commence  their  ascent  from  the  6o  fathoms  level.     He  set  light  to 
a  heap  of  newspapers  on  the  floor  of  the  level,  and  kept  throwing  the 
potassium  chlorate,  little  by  little,  on  the  fire.     On  leaning  over  it  and 
inhaling  the  fumes,  the  party  experienced  decided  relief,    and  to  some 
extent  regained   their  strength.     I  imagine  that  the  deflagration  of  a 
portion  of  the  chlorate  furnished  heat  enough  to  cause  another  portion 
to  give  off  its  oxygen  ;    but,  be  the  explanation  what  it  may,  I  am 
assured  by  Mr.  Williams   and   Captain    Kewley   that   the   improvised 
remedy  was  unquestionably  of  service  in  enabling  the  rescue  party  to 
reach  the  surface.     By  this  time  they  had  been  forced  to  the  conclusion 
that  no  one  remained  below  alive.     After  the  last  unsuccessful  attempt 
to  find  and  rescue  any  possible  survivors,   it   was   thought   desirable 
to  bring  up  the  corpses  from  underground  as  soon  as  possible.     Mr. 
Williams   again    descended   the  mine  with  a  party  of  men,  and  was 
engaged  till  n  o'clock  at  night  in  sending  three  bodies  to  the  surface. 
Early  on  the  following  morning  the  work  of  recovery  was  continued. 
Early  in  the  afternoon  Mr.  Williams  was  so  exhausted  by  his  exertions 
that  he  became  unconscious  for  a  few  minutes,  and  had  to  be  sent  up 
to  the  surface  in  the  box.    By  this  time  ten  bodies  had  been  recovered, 
making  with  the  three  bodies  brought  up  on  the  previous  day,  thirteen 
in  all.     On  the  Wednesday  morning  a  party  of  volunteers,  headed  by 
Mr.  Williams  and  Mr.  Jones,  descended  the  mine,  and  recovered  five 
more   bodies,    which  were  found   on  different  platforms  near  the  115 
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fathoms  level,  some  above  and  some  below.  By  this  time  they  had 
descended  as  far  as  the  platform  immediately  above  the  130  fathoms 
level.  One  of  the  miners,  kneeling  upon  this  platform,  put  his  candle 
through  the  manhole  in  order  to  look  for  the  last  body,  when  he  found 
that  it  was  at  once  extinguished.  Knowing  the  importance  of  ascertain- 
ing the  exact  nature  of  the  poisonous  gas,  Mr.  Williams  sent  a  note  to 
the  surface  asking  to  have  some  bottles  filled  with  water  and  well 
corked  sent  down  to  him  for  the  purpose  of  securing  samples  for 
analysis.  When  the  bottles  arrived  he  stood  upon  the  second  rung  of 
the  ladder  below  the  platform,  and,  keeping  his  head  well  up,  he  held 
one  of  them  under  the  platform,  allowed  the  water  to  run  out,  and 
recorked  it.  A  second  sample  was  obtained  in  like  manner,  but  while 
he  was  emptying  the  water  from  the  third  bottle  he  suddenly,  and 
without  any  warning,  became  unconscious.  There  is  no  doubt  that  he 
inhaled  a  big  whif  of  gas  which  came  through  the  manhole  when 
disturbed  by  the  operation  of  taking  samples.  The  effect  was  instan- 
taneous, but  it  must  be  recollected  that  his  blood  was  already  affected 
by  having  been  down  the  mine  some  hours.  As  he  knew  that  he  was 
running  some  risk,  he  had  wisely  taken  the  precaution  to  put  a  rope 
round  him  before  beginning  his  dangerous  task,  and  it  is  most  fortunate 
that  he  did  so,  for  otherwise  it  is  almost  certain  that  he  would  have 
lost  his  life.  Mr.  Jones  and  some  miners  who  were  holding  the  rope 
dragged  him  up  from  platform  to  platform  for  a  total  distance  of 
80  feet,  still  in  an  unconscious  state,  and  their  work  was  not  accom- 
plished without  difficulty,  for  they  were  feeling  the  effects  of  the 
poisonous  atmosphere,  and  had  only  just  enough  strength  left  to  lift 
their  living  burden. 

I  was  not  able  to  reach  Douglas  until  the  afternoon  of  Wednes- 
day (12th  of  May),  and,  on  proceeding  at  once  to  the  mine,  I  found 
Dr.  Miller,  who  took  me  to  see  the  eighteen  corpses.  He  pointed  out 
the  signs  of  poisoning  by  carbonic  oxide,  telling  me  also  that  there  had 
been  more  apparent  on  Monday  and  Tuesday.  I  considered  it  my  duty 
to  test  the  air  very  carefully  for  fear  of  risking  any  more  lives.  I  had 
come  to  the  conclusion  that  probably  carbon  monoxide  was  at  the 
bottom  of  the  mischief,  and,  therefore,  in  passing  through  Liverpool  I 
had  bought  a  supply  of  mice,  with  the  object  of  employing  them  as 
indicators  of  the  poison  in  case  it  should  still  be  present.  A  mouse 
was  put  into  an  improvised  receptacle  made  from  the  revolving  part  of 
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its  cage,  and  this  was  attached  to  the  "  clevis  "  or  spring  hook  of  the 
winding  rope,  whilst  a  lantern  and  lighted  candles  were  placed  inside 
the  kibble.  By  the  aid  of  this  testing  apparatus  it  was  easily  ascer- 
tained without  any  risk  that  the  air  was  not  bad  as  far  as  the  115 
fathoms  level,  and  that  it  became  poisonous  and  deadly  at  the  130. 
The  mice  showed  precisely  the  same  symptoms  as  human  beings,  for, 
if  not  completely  dead  on  arriving  at  the  surface,  they  had  lost  all 
power  in  their  legs,  whilst  pinkness  in  the  snout  recalled  the  pink  lips 
of  the  dead  bodies  of  the  unfortunate  miners.  I  then  decided  to 
descend  the  mine  and  learn  by  further  personal  examination  the  precise 
condition  of  affairs.  Accompanied  by  Mr.  Williams,  Mr.  Jones,  Captain 
Kewley,  and  several  miners,  I  went  down  the  ladder  way  so  far  as  the 
115  fathoms  level,  and,  on  descending  deeper,  took  the  precaution  to 
test  the  air  with  a  mouse  and  candle  before  going  below  each  platform. 
By  means  of  a  string  I  lowered  the  cage,  with  the  mouse  inside  and  the 
candle  affixed  by  a  lump  of  clay,  from  one  platform  to  the  next,  and 
left  it  for  a  couple  of  minutes  before  drawing  it  up.  Testing  carefully 
in  this  manner  from  stage  to  stage,  we  arrived  all  right  at  the  bottom 
of  the  fourth  ladder,  but  when,  standing  upon  the  platform  at  the  foot 
of  this  ladder,  I  lowered  the  mouse  to  the  fifth,  I  found  that  the  light 
went  out,  and  that  the  little  animal  showed  signs  of  much  distress. 
The  air  was  evidently  worse  than  it  had  been  on  the  previous  day,  for 
then  a  light  would  burn  brightly  on  the  platform,  although  it  was 
extinguished  below.  In  order  to  improve  the  ventilation  of  the  mine, 
I  had  a  fire  lighted  at  the  bottom  of  the  wooden  chimney,  and  I  was 
glad  to  see  that  it  created  a  good  draught.  On  the  following  day  my 
tests  made  from  the  surface  showed  me  that  the  level  of  the  bad  air  in 
the  mine  h ad  not  gone  down  as  I  expected.  I,  therefore,  concluded 
that  some  of  the  ventilating  doors,  which  I  had  been  told  were  shut, 
must  be  open.  These  I  helped  to  shut,  and  we  came  up,  hoping  to  find 
a  great  improvement  on  the  morrow.  On  the  Saturday  morning  my 
tests  with  mice  proved  that  things  were  much  in  the  same  condition, 
and  it  then  seemed  to  me  probable  that  the  door  at  the  130  fathoms 
level  was  open,  allowing  the  air  going  down  the  main  shaft  to  escape 
through  this  level  to  the  succession  of  intermediate  shafts  which 
formed  the  upcast,  without  going  to  the  lower  levels  at  all.  I  was  of 
opinion  that  this  door  should  be  closed  if  possible,  and  there  was 
naturally   a  desire  on  all  sides  that  the  last  body  should  be  brought  up. 


352     TRANS.  MINING  &  GEOL.  INST.  OF  INDIA.    [Vol.  VII,  '13.] 

Mr.  Williams,  Captain  Kewley,  Captain  Redcliffe,  I  and  Henry  Clague, 
with  a  party  of  miners,  went  down  all  right  to   the   115  fathoms  level' 
and  before  descending  any  further  I  tested  the  air  by  lowering  a  tame 
rat  in  a  cage  from  platform  to  platform.     Leaving  most  of  the  miners 
at  the   115,  Mr.  Williams,  Captain  Kewley,    Captain  Redcliffe,  I  and 
Henry  Clague  reached  the  fifth  platform  in  safety,  whence,  when  I 
lowered  my  testing  apparatus,  with  the  candle  alight,  I  could  see  the 
body  of  the  poor  miner   lying  in  the  position  described  bv  the  Foxdale 
men.     Just  at  the  level  of  the  body  the  candle  went  out.     I    let  the 
cage  with  the  rat  remain  down  five  minutes  by  my  watch,  and  when 
brought  up  it  was  not  dead   though  visibly  affected.     One  of  the  men 
who  was  higher  up  came  down  with  the  grappling  iron,  and,  in  order 
to  use  it  more  conveniently,  he  pushed  aside  the  short  ladder  leadin- 
from  the  platform  to  the  130  level.     Moving  the  ladder  seems  to  have 
disturbed  the  body  of  gas,  for  almost  immediately   afterwards  Captain 
Kewley  said  he  was  feeling  ill,  s0  I  shouted,  «  All  up  at  once  ' '     We  all 
climbed  to  the  115  level,  where  the  -  box  "  was  in  readiness.     Captain 
Kewley   was   put   into   it,    and   we   signalled  to  have  him  wound  up 
Those  who  had  been  as   far   down   as   the   platform    were   decidedly 
affected  by  the  poisonous  atmosphere  and  as  they  felt  thev  could  climb 
no  higher  they  sat  down  in  the  115  "lodge  "  or  <«  flat,"  that  is  to  say, 
the   enlargement  of  the  mouth  of  the  level  where  it  joins  the  shaft 
The    miners   who   had    remained    at   the    115    fathoms   level     or   had 
descended   but  little  below  it,  started  off  by  the  ladders,  and  in  time 
reached  the  top  of  the  shaft  in  a  somewhat  exhausted  condition      In 
the  meanwhile  the  "  box  "  in  which  Captain  Kewley  was  being  raised 
to  the  surface  stuck  in  the  shaft  owing  to  a  link  of  the  chain  by  which 
it  was  attached  to  the  winding  rope  getting  caught  between  two  of  the 
planks   ma   defective  part   of    the  wooden  trough  up  which  it  was 
sliding.     The  <<  box  "  would  go  neither  up  nor  down,  and  poor  Captain 
Kewley  was  kept  in  this  trying  condition  for  about  an  hour.     At  last 
his  sons    went   down     with  some  men  and  set  the  "box"  free    and 
another  party  came  to  the  115  fathoms  level  to  rescue  those  who' were 
unable  to  climb.     The  «  box  »  was  sent  down  to  that  level,  and  one 
after  another  were  brought  up  to  the  surface.     After  this  misadventure 
it  was  evident  that  it  would  be  unwise  to  venture  down  the  mine  again 
until  the  ventilation  had  considerably  improved. 


DISCUSSION. 

Mr.  T.  A  damson  opened  a  discussion  on  Mr.  McCale's 
paper  on  l  ( Two  underground  fires  at  a  Colliery  in  the 
Raniganj  Coalfield ' '  by  describing  the  first  outbreak  of 
fire  at  Brahminbarari.  In  his  opinion  the  heating  origi- 
nated in  the  carbonaceous  shale  overlying  the  coal  seam. 
An  attempt  to  put  out  the  fire  by  flooding  was  unsuc- 
cessful. 

Mr.  Walsh  thought  that  the  Barari  fire  originated  in  the 
coal  seam.  He  asked  Mr.  McCale  to  submit  figures  show- 
ing the  estimated  quantity  of  coal  within  the  area  and  the 
actual  quantity  extracted.  It  appeared  to  him  that  the 
percentage  of  extraction  was  very  low.  The  more  he  saw 
of  pillar  cutting  in  India  the  more  he  was  inclined  to 
think  that  perhaps  the  old  plan  of  reducing  pillars  without 
complete  extraction  enabled  a  larger  percentage  of  the 
coal  to  be  got. 

Mr.  Wardlaw  said : — It  is  difficult  to  ascertain  accu- 
rately whether  the  fire  at  Barari,  referred  to  by  Mr. 
Adamson,  originated  in  the  coal  or  in  the  shales  imme- 
diately over  the  coal.     My  experience  was  as  follows  : — 

A  large  fall  took  place  completely  covering  two  pillars 
and  forming  two  holes  which  reached  to  the  surface,  one 
at  either  end  of  the  subsidence.  The  depth  to  coal  is 
150  feet. 

Eight  months  after  the  fall  took  place  gob  stink  was 
found  to  be  coming  from  the  subsidence  on  the  surface, 
which  turned  into  distinct  smoke  and  apparent  heating  in 
a  few  days.  While  the  gob  stink  was  issuing  from  the 
surface  no  trace  of  it  was  found  underground. 

The  district  where  the  fire  occurred  was  ventilated  by 
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a  forcing  fan  which  may  have  prevented  the  gases  from 
escaping  into  the  mine.  Although  I  made  several  inspec- 
tions daily ,  I  found  no  trace  of  the  fire  or  heating  at  the 
fall  underground,  but  on  climbing  to  the  top  of  the  fall  I 
could  see  smoke  in  the  opening  to  the  surface. 

Stoppings  were  built  round  the  seat  of  the  fire,  and 
the  surface  openings  filled  in,  and  I  have  not  had  an  op- 
portunity since  of  ascertaining  where  the  fire  actually 
occurred. 

Mr.  Simpson  referred  to  the  use  of  chickens  as  indi- 
cators of  the  safety  of  the  atmosphere  of  a  mine,  and  said 
that  during  the  conduct  of  the  rescue  operations  at  Kend- 
wadih  Colliery,  it  was  noticeable  that  chickens  were  quite 
unaffected  by  the  atmosphere  whilst  men  were  knocked 
over.  Perhaps  this  was  due  to  the  fact  that  the  birds 
were  at  rest  whilst  the  men  were  doing  exhausting  work. 
In  England  many  people  were  now  inclined  to  consider 
mice  too  delicate  indicators  of  danger.  The  margin  of 
safety  was  so  large  that  whilst  there  was  a  chance  of 
saving  life  they  were  unwilling  to  retreat  from  an  atmos- 
phere which  knocked  over  a  mouse  but  did  not  affect  men. 

Mr.  Wardlaw  said  that  at  Barari  men  were  affected 
before  chickens.     He  found  rats  more  useful. 

Mr.  Whitworth  said  that  in  his  experience  at  Khost 
mice  were  un-affected  but  chickens  ceased  chirping. 

Mr.  Hughes  said  he  would  like  to  know  if  it  was  safe 
to  put  down  railway  lines  over  a  fallen  area  which  may 
eventually  fire.  He  had  known  cases  at  home  of  fires 
breaking  out  years  after  the  extraction  of  a  coal  seam. 

Messrs.  McMurtrie,  Murray  and  Gillespie  also  contri- 
buted to  the  discussion  which  was  then  adjourned. 


Visit  to  Saltore  Colliery. 

Monday,  January  6th,    1013. 

On  the  kind  invitation  of  Messrs.  Bird  &  Co.,  Managing 
Agents,  The  Saltore  Coal  Co.,  Ed.,  an  interesting  and  in- 
structive visit  was  paid  on  Monday,  January  6th,  19 13,  to 
the  Saltore  Colliery,  where  an  aerial  ropeway  has  been 
erected  for  the  purpose  of  conveying  coal  cheaply  and 
quickly  to  the  railway  which  distributes  it. 

After  a  detailed  examination  of  the  plant,  the  mem- 
bers were  entertained  at  lunch  by  Messrs.  Bird  &  Co., 
represented  by  Sir  Ernest  Cable  and  Mr.  W.  A.  Ironside. 

After  lunch,  Mr.  G.  F.  Adams,  President  of  the  Insti- 
tute, expressed,  on  behalf  of  the  members,  the  pleasure 
and  admiration  that  they  had  experienced  in  visiting  such 
an  enterprising  and  thoroughly  modern  achievement  as 
that  represented  by  the  Saltore  mine.  It  was  a  work 
carried  out  under  formidable  disadvantages,  and  its  success 
was  therefore  all  the  more  creditable. 

Sir  Ernest  Cable  replied  briefly  on  behalf  of  the  Saltore 
Coal  Company  and  expressed  his  pleasure  at  seeing  so  many 
influential  friends  of  the  mining  industry  present.  He 
further  endorsed  Mr.  Adams'  remarks  with  regard  to  the 
ropeway  and  to  those  responsible  for  it,  and  complimented 
Mr.  H.  M.  Tarlton  upon  the  energy,  enthusiasm  and 
determination  with  which  he  had  brought  the  work  to  a 
successful  issue. 

Owing  to  the  lateness  of  the  hour,  the  reading  of  the 
paper  on   "  Screening  and  Transport  of  Coal  at  Saltore 
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Colliery"  by  Mr.  E.  S.  Tarlton,  was  postponed  until  the 
next  meeting  of  the  Institute. 

Present -.—Messrs.  G.  F.  Adams,  C.  T.  Ambler,  C.  H. 
A.  Armstrong,  P.  H.  Ashcroft,  H.  Bamber,  E.  L.  Barnett, 
W.  H.  Bates,  R.  G.  M.  Bathgate,  M.  M.  Beer.  A.  G. 
Bennertz,  D.Blair,  A.  Bray,  A.  J.  Browne,  H.  Burkinshaw, 
Sir  Ernest  Cable,  R.  F.  Campbell,  W.  L.  Carey,  G.  Castles, 
H.  Chambers,  F.  L-  Cork,  D.  C.  Crerar,  A.  B.  Crole,  C.  J. 

E.  David,  D.  Davies,  F.  Dufton,  C.  C.  T.  Eastgate,  B.  S. 
Field,  A.  J. FraserBlair,GlenGeorge,E.  Gibson, T.  S.Gibson, 
W.  J.  Greener, R.  Heron,  S.  Heslop,  P.  Hoerder,  J.S.  Hunter, 
W.  A.  Ironside,  Geo.  Jackson,  t,.  A.  Jacobs,  J.  S.  Kean, 
P.  S.  Keelan,  S.  Kirk.  H.  Lancaster,  G.  C.  Lathbury, 
C.  Lea,  F.  Leach,  F.  C.  Legge,  C.  H.  McCale,  C.  J.  Mackay, 
J.  Mackie,  S.  McMurtrie,  J.  Mackintosh,  W.  P.  O. 
Macqueen,  F.  J.  Marshall,  J.  J.  Marshall,  J.  G.  Maughan, 
J.  V.  Maughan,  J.  A.  Millar,  G.  Miller,  R.  Mitchell,  C. 
Nairne,  E.  G.  Nash,  G.  Naysmith,  J.  A.  Oliver.  E.  M. 
Patterson,  G.  Peddie,  H.  C.  Read,  W.  J.  Rees,  H.  H. 
Reynolds,  E.  H.  Roberton,  I.  G.  C.  Robertson,  H.  Robson, 

W.  Simmons,  R.  R.  Simpson, Smith,  E.  S.Tarlton,  H.  M. 

Tarlton,  C.  Thompson,  A.  S.  Thomson,  A.  Topping,  Thos. 
Walsh,  A.   H.  Ward,    J.  B.    Wardlaw,   E.   B.  D.   White, 

F.  Powell  Williams,  W.  D.  Williams,  H.  L.  Wilkinson. 
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Annual  Meeting. 

Held  on   Friday,  January  31st,    1013. 

The  Seventh  Annual  Meeting  of  the  Institute  was 
held  at  the  rooms  of  the  Asiatic  Society  of  Bengal, 
Calcutta,  on  Friday,  the  31st  January,  1913,  at  11  a.m., 
Mr.  G.  F.  Adams,  the  retiring  President,  in  the  Chair. 
The  following  members  were  present : — 

G.  F.  Adams,  Thos.  Adamson,  C.  T.  Ambler,  C.  H.  A.  Armstrong, 
P.  H.    Ashcroft,  R.   Barrowinaa,    R.  G.  M.   Bathgate,  A.  G.  Bennertz, 

E.  S.  Bennertz,  D.  Blair,  R.  J.  Browne,  J.  C.  Brown,  II.  Burkinshaw,  G. 
Castles,  Iv.  M.  Chowdhury,  N.  M.  Choudhury,  C.  A.  Forbes,  Glen  George, 
17.  G.  Graves,  H.  H.  Hayden,  G.  L.  B.  Henderson,  A.  H.  Higby,  U  -Col. 

F.  C.  Hughes,  W.  A.  Ironside,  L-  A  Jacobs,  Jas.  Mackintosh,  C.  H. 
McCale,  J.  A.  Millar,  P.  Mitchell,  N.  N.  Mukerjee,  G.  Naysmith, 
J.  A.  Oliver,  W.  H.  Phillips,  Guy  E.  Pilgrim,  H.  C.  Read,  H.  H. 
Reynolds,  E.  H.  Roberton,  A.  Russell,  A.  V.  Sam,  T.  Samson,  E.  S. 
Tarlton,  H.  M.  Tarlton,  J.  Thomas,  A.  S.  Thomson,  D.  Thomson, 
Thos.  Walsh,  C.  S.  Whitworth,  F.  Powell  Williams,  D.  Wilson. 

The  President,  in  opening  the  meeting,  appointed 
Messrs.  W.  H.  Phillips  and  C.  H.  A.  Armstrong  as  scruti- 
neers to  examine  the  voting  papers  for  the  election  of 
office-bearers  for  the  forthcoming  year. 
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He  then  read  the  minutes  of  the  Sixth  Annual  Meeting 
held  on  the  26th  January,  1912,  and  of  the  ordinaty  meet- 
ings held  on  the  2nd  December,  1912,  and  on  the  6th  Janu- 
ary, 1913.  On  the  motion  of  Mr.  H.  G.  Graves,  seconded 
by  Mr.  C.  T.  Ambler,  the  minutes  were  passed  and  adopted. 

The  Annual  Report  of  the  Council  was  then  read. 


REPORT  OF   COUNCIL. 

The  Council  have  the  honour  to  present  the  seventh 
Annual  Report  on  the  working  of  the  Mining  and  Geologi- 
cal Institute  of  India. 

2.  During  the  year  there  has  been  a  net  increase  of 
two  in  Ordinary  Members,  one  in  Associates,  three  in  Sub- 
scribers and  a  net  decrease  of  two  in  Associate  Members. 
The  following  table  gives  the  numbers  for  the  last  five 
years 


1908. 

1909. 

1910. 

1911. 

1912 

Ordinary  Members 

. .     219 

233 

251 

247 

249 

Associate  Members 

..        18 

19 

17 

17 

i5 

Associates    . . 

11 

9 

7 

5 

6 

Honorary  Members 

8 

10 

11 

10 

10 

Subscribers  . . 

10 

10 

18 

20 

23 

3.     The  following  list  shows  the  names  and  addresses 
of  those  who  have  joined  the  Institute  during  the  year 

1912  : — 

Ordinary  Members. 

1.  Brown,  D.    . .  ..     Mechanical  Engineer,  Coal  Department, 

Messrs.  Kilburn  &  Co.,  4,  Fairlie Place, 
Calcutta. 

3.  Brown,  J.     . .  . .      Holder  of  first-class  Mine  Manager's  cer- 

tificate under  the  British  Coal  Mines 
Act.  Assistant  Colliery  Manager,  East 
Indian  Railway  Collieries,  Giridih. 

3.  Cork,  F.  L,.  ..  ..     Colliery     Manager,     Jamuria     Colliery, 

Nundi  P.  O.,  via  Raniganj. 
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4.  Dufton,  K.  . . 

5.  Eustace,  S.  G.  L. 

6.  Kirkwood,  J.  . . 

7.  Maughan,  J.  V. 

8.  Meares,  J.  W. 
g.  Nash,  E.  G. 

10.  Sen  Gupta,  K.  K. 

11.  Stead,  A.     .. 

12.  Tarlton,  H.  M. 

13.  Whitworth,  C.  S. 

14.  Wilson,  J.    . . 


Holder  of  first-class  Mine  Manager's  cer- 
tificate under  the  British  Coal  Mines 
Act.  Huntodih  Colliery,  Mahuda, 
B.N.R. 

Merchant  and  Managing  Agent  for  col- 
lieries. Associate  Member  of  Institute 
of  Electrical  Engineers.  Messrs.  Kil- 
burn  &  Co.,  4,  Fairlie  Place,  Calcutta. 

Holder  of  first-class  Mine  Manager's  cer- 
tificate under  the  British  Coal  Mines 
Act.  Colliery  Manager,  Dandua  Coal 
Co.,  Ld.,  Salanpur,  E.I.R. 

Holder  of  first-class  Mine  Manager's  cer- 
tificate under  the  Indian  Mines  Act. 
Mining  Engineer,  Bustacolla  Colliery, 
Jharia,  E.I.R. 

M.I.C.E.,  M.I.E.E.,  F.R.A.S.,  Electrical 
Adviser  to  the  Government  of  India, 
Simla. 

Holder  of  first-class  Mine  Manager's  cer- 
tificate under  the  Indian  Mines  Act. 
Nowagurh  P.O.,  Manbhum. 

M.A.,  B.Sc,  F.G.S.,  State  Geologist  in 
Cochin,  Trichur. 

Holder  of  first-class  English  and  Austra- 
lian Mine  Manager's  certificate  of 
competency.  Colliery  Manager,  Joba 
Colliery,  Kalipahari,  E.I.R. 

Holder  of  first-class  Mine  Manager's 
certificate.  Colliery  Manager,  Saltore 
Colliery,  Dishergarh,  via  Sitarampore, 
E.I.R. 

Mining  Engineer.  Holder  of  first-class 
certificate  under  the  British  Coal 
Mines  Act.  Kusunda  P.O.,  Man- 
bhum. 

Colliery  Manager,  Ekra  Colliery,  Bans- 
jora,  E.I.R. 
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15.  Wilson,  J.    ..  ..      Holder   of    first-class    Mine    Manager's 

certificate  under  the  British  Coal 
Mines  Act.  Standard  Coal  Co.,  L,d., 
J  h  aria. 
. .  Mining  Engineer.  Manager,  Messrs. 
Shaw,  Wallace  &  Co.'s  Coal  Depart- 
ment. Wallace  House,  Bankshall 
Street,  Calcutta. 


16.  Wood,  W.  J. 


I.  White,  E.  B.  D. 


Associate  Member. 

..     Colliery    Manager's    Assistant. 
Manbhum. 


Sijua, 


1.  Jambon,  C. 

2.  Lucas,  T.  R. 


Associates. 

Mine  Owner.     3,  Fairlie  Place,  Calcutta. 
Manager  and  Analytical  Chemist.  F.C.S. 
Bhuvaneswar,  Orissa. 


Subscribers. 

1.  Jardine,  Skinner  &  Co...     Managing  Agents,  East  Indian  Coal  Co., 

Post  Box  No.  51,  4,  Clive  Row,  Cal- 
cutta. 

2.  Shaw,  Wallace  &  Co.     . .     Merchants  and  Agents.      4,    Bankshall 

Street,  Calcutta. 

3.  Turner,  Morrison  &  Co.. .     Merchants.     6,  Lyons  Range,  Calcutta. 

4.  Ten  Members  have  resigned  :  Messrs.  F.  S.  Benson, 
J.  W.  Bulman,  W.  H.  Clark,  S.  C.  Davidson,  R.  I,.  Gore 
Langton,  F.  T.  Howes,  T.  D.  LaTouche,  F.  B.  Maltby, 

F.  M.  Short,  S.  G.  Stromquist.  The  following  names  have 
been  removed  from  the  list  under  Rule  14  of  the  Articles 
of  Association: — Messrs.  Ivo  A.  Crutchett,  J.  Kellerschon, 
WL.  Munroe,  J.  Parker,  M.  J.  Adamson,  R.  Aitken,   and 

G.  Bull. 

The  Council  have  to  note  with  regret  the  deaths  of 
Mr.  G.  H.  Gough,  of  Mr.  R.  Bruce-Foote,  an  Honorary 
Member  of  the  Institute,  which  occurred  at  Calcutta  on 
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the  29th  December,  1912,  and  of  Mr.  W.  H.  Pickering   to 
whose  loss  reference  has  been  made  elsewhere. 

5.  Meetings  of  the  Institute  were  held  as  follows: — 

Annual  General  Meeting,  Calcutta,  26th  January,  1912. 
Ordinary         ,,         ,,         Giridih,  26th  February,  1912. 

,,  ,,         ,,         Asansol,  5th  August,  1912. 

,,  ,,         ,,         Dishergarh,  2nd  December,  1912. 

By  the  kind  invitation  of  the  East  Indian  Railway 
Company,  a  visit  was  paid  to  the  Railway  Company's 
collieries  at  Giridih.  In  conjunction  with  a  visit  to  the 
Sodepore  colliery  by  the  kind  invitation  of  the  Bengal 
Coal  Co.,  L/d.,  an  Ordinary  General  Meeting  was  held  at 
Dishergarh  for  the  reading  and  discussion  of  papers. 

6.  At  the  Annual  General  Meeting,  the  President 
delivered  the  Presidential  Address,  and  at  this  and  the 
subsequent  meetings  the  following  papers  were  read  and 
discussed : — 

(a)  Pillar   Working    in  the  Raniganj    and   Jharia  Coal-fields.     By 

C.  H.  McCale. 

(b)  Note  on  Deep  Shafts.     By  Glen  George. 

(c)  Description   of   Pelly's  Economical  Weigh-bridge  for  the  pre- 

vention of  Coal  Overloading  at  Collieries.     By  Geo.  Pelly. 

(d)  Coal  Mining  at  Khost,  Baluchistan.     By  Arthur  Mort. 

(e)  Proposed  arrangement  of  a  Screening  Plant  suitable  for  Indian 

conditions.     By  G.  H.  Greenwell. 

(/)  Two  Underground  Fires  at  a  Colliery  in  the  Raniganj  Coal- 
field.    By  C.  H.  McCale. 

(g)  Some  Lessons  in  Sanitation  from  the  Panama  Canal  Zone. 
By  Sir  R.  P.  Ashton. 

(h)  Notes  on  the  Geological  Re-Survey  of  the  Raniganj  Coal-field. 
By  H.  Walker. 

(i)  Note  on  Shaft  Bottoms.     By  Capt.  F.  I.  L.  Ditmas. 

The  following  papers  have  been  received  for  publica- 
tion and  will  be  read  at  a  subsequent  meeting  of  the 
Institute  : — 
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(a)  Labour  in  Bengal  Coal  Mines.     By  E.  C.  Agabeg. 
ib)  Transport  and  Screening  of  Coal  at  Saltore  Colliery.     By  E.  S. 
Tarlton. 

7.  Two  parts  of  the  Transactions  have  been  issued , 
forming  part  4,  Vol.  VI,  and  part  1,  Vol.  VII.  Vol.  VI, 
part  4,  was  issued  on  28th  March  and  Vol.  VII,  part  1,  on 
the  6th  June,  1912.     Vol.  VII,  part  2,  is  now  in  press. 

8.  Eight  Council  meetings  have  been  held  during  the 
year  for  election  of  members  and  transaction  of  the  current 
business  of  the  Institute. 

9.  There  were  no  meetings  of  the  Raniganj  Map  Com- 
mittee during  1912. 

From  early  in  the  year  to  November  the  sheets  were 
with  Mr.  Walker  who  with  the  assistance  of  the  surveyor 
was  engaged  in  marking  thereon  the  geology.  Both  the 
4"  and  1"  maps  were  completed  by  the  end  of  November, 
and  they  are  now  being  reproduced  in  the  Bengal  Survey 
office.  They  may  be  expected  to  be  ready  for  publication 
early  in  1913.  The  Committee  wish  cordially  to  acknow- 
ledge the  assistance  of  Mr.  H.  H.  Hayden  in  arranging  for 
the  reproduction  of  the  maps. 

10.  On  Monday,  14th  October,  1912,  a  meeting  of  the 
Jharia  Map  Committee  was  held  at  Jealgora.  It  was 
decided  to  arrange  for  the  preparation  of  a  map  of  the 
Jharia  Coal-field  on  a  scale  of  4*  =  1  mile,  and  the  sheets 
are  now  in  course  of  preparation  in  the  office  of  the 
Superintendent  of  Bengal  Surveys,  and  will  shortly  be 
available. 

The  maps  of  the  coal-field  were  divided  into  eight 
areas  and  each  area  was  allotted  to  two  or  more  members 
who  will  be  responsible  for  the  mapping  of  that  particular 
area.     It  is  hoped  in  this  way  to  expedite  the  work. 

Mr.  R.  G.  M.  Bathgate  resigned  his  position  as  Honor- 
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ary  Secretary,  and  Mr.  R.  R.  Simpson  was  appointed  in 
his  place.  Valuable  aid  in  arranging  for  the  preparation 
of  the  map  has  been  rendered  by  Mr.  H.  H.  Hayden. 

The  Surveyor  who  was  employed  on  the  Raniganj  Map 
has  commenced  work  in  the  Jharia  field,  and  has  already 
mapped  the  lower  seams  between  Dobari  and  Bhulanbarari. 
He  is  now  engaged  in  mapping  the  lower  seams  at  Godhar. 

ii.  Local  Meetings. — Three  Branch  meetings  have  been 
held  in  the  Raniganj  District  on  12th  February,  18th 
March  and  8th  July,  1912,  and  four  in  the  Jharia  District, 
viz.  on  the  nth  March,  nth  April,  4th  July,  and  3rd 
October,  1912,  for  the  discussion  of  papers  read  at  the 
various  meetings  of  the  Institute.  The  local  branches 
have  been  given  full  power  to  read  and  discuss  original 
papers,  provided  that — 

(a)  the  papers  be  first  sent  to  the  Council  in  the  usual 

way  for  approval; 

(b)  a  copy  of  each  paper,  when  printed,  be  sent  to  the 

Honorary    Secretary   in   Calcutta   at  the  time 
when  the  paper  is  read  ; 

(c)  sl   full  report   of   the    discussion    be    sent   to   the 

Honorary  Secretary  so  that  it  may  appear  in 
the  Transactions. 

The  formation  of  a  similar  branch  centre  in  the  Central 
Provinces  is  also  contemplated. 

12.  Library. — It  has  been  decided  that  the  Library 
should  be  placed  at  two  centres,  Sitarampore  and  Jharia  ; 
and  a  sum  of  Rs.  2,000  has  been  sanctioned  for  the  purchase 
of  books.  Rules  regulating  the  issue  of  books  have  been 
drawn  up  and  will  be  circulated  shortly. 

13.  The  prize  offered  by  the  Government  of  India  for 
the  best  paper  read  before  the  Institute  was  divided  equally 
between  Messrs.  S.  McMurtrie  and  C.  H.  McCale  for  their 
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respective  papers  on  "  Underground  Methods  in  Indian 
Mining  "  and  "  Pillar  Working  in  the  Raniganj  and  Jharia 
Coal-fields." 

14.  The  Third  Annual  Dinner  of  the  Indian  Mining 
and  Geological  Club  was  held  on  the  4th  June,  1912,  the 
chair  being  taken  by  its  President,  the  late  Mr.  W.  H. 
Pickering.  About  40  members  were  present.  The  Club  is 
contemplating  the  offer  of  a  Gold  Medal  for  the  best  paper 
appearing  in  the  Transactions  of  the  Institute  in  each  year. 

15.  The  Council  have  to  note  with  pleasure  that 
Dr.  P.  J.  Bruhl,  one  of  our  members,  has  been  made  a 
member  of  the  Imperial  Service  Order  and  that  the  Hon. 
Maharaj-kumar  Reshee  Case  Law  has  been  made  a  CLE., 
and  has  received  the  personal  title  of  Rajah. 

16.  The  following  is  the  financial  statement  for  the 
year  191 2.  The  revenue  of  the  Institute  was  Rs.  9,856-14-9, 
the  expenditure  Rs.  7,881-2-2,  leaving  a  balance  of 
Rs.  1,975-12-7.  In  addition  a  sum  of  Rs.  555,  on  account 
of  entrance  fees  realized,  has  been  credited  to  Capital. 
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The  Honorary  Treasurer  (Mr.  H.  H.  Hayden)  then 
presented  the  financial  statement  and  was  able  to  congra- 
tulate the  Institute  on  its  sound  financial  position. 

The  President  proposed  that  the  Report  be  adopted 
and  the  Accounts  laid  before  the  members  be  adopted 
and  passed.  This  was  seconded  by  Mr.  C.  H.  McCale  and 
passed  unanimously. 

The  following  is  the  report  of  the  Judging  Committee 
on  papers  read  before  the  Institute  during  the  year  191 2. 


REPORT  OF   A    MEETING   OF    THE   JUDGING 
COMMITTEE  ON    PAPERS  OF  1912. 

Members: — Messrs.  H.  G.  Graves,  H.  H.  Hayden,  H.  A.  Pringle, 
E.  H.  Roberton,  and  R.  R.  Simpson. 

The  members  of  the  Committee  have  had  under  consideration  the 
following  papers  read  during  the  year  1912 : — 

(a)  An  Outbreak  of  Cholera ;  its  cause  and  course. — By  Dr.  F.  T. 

Simpson,  M.B. 

(b)  Two  Underground  Fires  at  a  Colliery  in    the    Raniganj    Coal- 

field.—By  C.  H.  McCale. 

(c)  Proposed  Arrangement  of  a  Screening  Plant  suitable  for  Indian 

Conditions. — By  G.   H.  Greenwell. 

(d)  Coal  Mining  at  Khost,  Baluchistan.— By  A.  Mort. 

{e)  Economical  Weigh-bridge  for  the  Prevention  of  Coal  Overload- 
ing at  Collieries  —  By  Geo.  Pelly. 

(/)  Some  Lessons  in  Sanitation  from  the  Panama  Canal  Zone. — By 
Sir  R.  P.  Ashton. 

(g)  Notes  on  the  Geological  Re-Survey  of  the  Raniganj  Coal-field. 
—By  H.  Walker. 

(h)  Modern  Shaft  Bottoms.— By  Capt.  F.  I.  L.  Ditmas. 
(i)  Labour  in  Bengal  Coal  Mines. — By  E.  C.  Agabeg. 

After  some  discussion  the  members  of  the  Committee  agreed  in 
dividing  the  Government  Prize  of  Rs.  500  between  Mr.  A.  Mort  for  his 
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paper  on  "  Coal  Mining  at  Khost,  Baluchistan,"  and  Mr.  E.  C.  Agabeg 
for  his  paper  on  "  Labour  in  Bengal  Coal  Mines." 

(Sd.)  H.  G.  Graves. 

,,  R.  R.  Simpson. 

,,  H.  H.  Hayden. 

,,  E.  H.  Roberton. 

,,  H.  A.  Pringle. 

The  result  of  the  ballot  for  office-bearers  for  the  year 

1913  was  then  reported  by  the  Honorary  Secretary.     It 

was  as  follows  : — 

President. 

A.  S.  Thomson,  General  Manager,  Lodna  Colliery  Company. 

Vice-Presidents. 

R.  J.  Browne,  Manager,  Bhowra  Colliery,  Jamadoba,  Manbhum. 
C.  T.  Ambler,  Proprietor,  Messrs.  Ambler  &  Co.'s  Slate  Works. 

Honorary  Treasurer. 

H.    H.    Hayden,    C.I.E.,    b.a.,    b.e.,    F.G.S.,    Director,    Geological 
Survey  of  India. 

Honorary   Secretary. 

H.H.  Reynolds,  M.I.E.E.,  Consulting  Engineer. 

Members  of  Council. 

T.    Adamson,    m.e.,    f.g.s.,    m.i.m.e.,    General    Manager,    Indian 

Collieries  Syndicate. 
R.  G.  M.  Bathgate,  F.G.S.,  General  Manager,  East  Indian  Coal  Co. 
R.  Barrowman,  Manager,  Standard  Coal  Co.,  Dd. 
E.  S.  Bennertz,  General  Manager,  Kusunda  and  Nyadee  Collieries, 

Civil  Engineer. 
P.  Bruhl.  d.sc,  f.gs.,  f.c.s.,i.s.o.,  Registrar,  Calcutta  University. 
H.  D.  Coggan,  Manager,  Central  India  Mining  Co.,  L,d. 
Glen   George,    b.sc  ,    a.m.i.ce.,    Chief   Mining    Engineer,    Bengal 

Coal  Co. 
J.  S.  Kean,  General  Manager,  Raniganj  Coal  Association. 
W.  A.  Lee,  Mechanical  Engineer,  Hoare  Miller  &  Co. 
C.  H.  McCale,  Manager,  Damuda  Coal  Co.,  Ld. 
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G.  Miller,  m.i.m.e.,  Superintendent,  Aldih  Coal  Co.,  L,d. 
R.  Mitchell,  Manager,  Adjai  Coal  Company. 

F.  Owen,  Equitable  Coal  Co.,  Ld. 

C.  H.  Richards,  m.i.m.m.,  Superintendent,  Nundydroog  Mine. 

G.  H.  Tipper,  m.a.,   f.g.s.,   Assistant  Superintendent,  Geological 
Survey  of  India. 

Ex-Officio  Additional  Members. 

G.  F.  Adams,  Sir  R.  P.  Ashton,  H.  G.  Graves,  a.r.s.m.,  S.  Heslop 
f.g.s. ,  Sir  T.  II.  Holland,  k.c.i.e.,  d.sc,  f.r.s.,  a.r.c.s.,  and  W.  Miller 

Mr.  A.  S.  Thomson,  the  newly-elected  President ,  then 
took  the  Chair. 

After  a  vote  of  thanks  to  the  retiring  President  and 
members  of  the  Council  for  their  services  during  the  past 
year  had  been  proposed  by  Mr.  D.  Thomson,  seconded  by 
Mr.  J.  Thomas,  and  carried  unanimously,  the  President 
read  a  letter  from  Sir  Thomas  Holland  regarding  the 
death  of  Mr.  W.  H.  Pickering. 

The  President  then  read  the  following  address : — 


Presidential  Address. 


BY 

A.   S.  Thomson. 


Gentlemen, — 

My  first  duty  is  to  thank  the  Council  and  Members  of 
the  Institute  for  the  compliment  and  honour  paid  me  by 
electing  me  President  for  the  coming  year. 

In  following  so  able  and  eloquent  a  President  as  Mr. 
Adams  I  find  I  have  a  difficult  place  to  fill,  and  not  being 
one  of  the  ll  eloquent  successors"  whom  Sir  Thomas 
Holland  prophesied,  I  feel  sure  you  will  excuse  me  if  I  do 
not  follow  the  precedent  he  set. 

It  is  no  platitude  to  say  that  Mr.  Adams  is  a  difficult 
man  to  follow  for  he  has  been  untiring  in  his  endeavours 
for  the  good  of  the  Institute.  I  will  try  to  follow  the 
example  he  has  set  and,  with  the  aid  of  our  energetic  and 
able  Honorary  Secretary  and  strong  Council,  I  hope  we 
may  find  ourselves  at  the  end  of  the  year  a  step  further 
along  the  road  to  high  attainment  of  which  Mr.  Adams 
spoke  last  year. 

Addresses  of  this  nature  are  usually  full  of  statistics : 
however  I  do  not  wish  to  bore  you  to-day  with  long  strings 
of  figures  and  statistics,  but  I  may  have  to  quote  figures 
to  a  certain  extent. 

I  will  be  glad  if  you  will  accompany  me  in  looking 
into  the  past  and  present  of  the  coal  industry,  and  in 
trying  to  look  into  the  future. 

We  do  not  know  when  coal  was  discovered  in  India, 
but  the  first  recorded  date  of  coal  in  the  Raniganj  coal- 
field   was    in    the    year    1774,    and   although   some   few 
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collieries  were  opened  between  that  date  and  1855  when 
the  E.I.  Railway  was  extended  to  Raniganj,  I  am  afraid 
we  can  hardly  say  that  India  had  a  coal-mining  industry 
at  that  time. 

The  Indian  coal-fields  are  unfortunately  unlike  those 
in  England  and  many  other  countries  in  that  they  are  a 
considerable  distance  from  shipping  ports  and  are  not 
situated  like  the  more  fortunate  coal-fields  in  America  on 
navigable  rivers  on  which  to  convey  the  coal  from  the 
mines  to  the  consumer. 

Coal-mining  in  India  is  therefore  dependent  on  rail- 
ways, the  shortcomings  of  which  have  been  so  prominently 
before  us  for  some  years.  Nevertheless  we  might  ponder 
where  we  would  be  without  these  much  abused  railways, 
justly  or  unjustly  abused  it  is  not  for  me  to  say  here. 

The  Coal  Mining  Industry  in  India  began  to  all  intents 
and  purposes  with  the  extension  of  the  E.I.  Railway  into 
the  Coal-fields.  That  railway  reached  Raniganj  in  1855, 
Barakar  in  about  1865,  and  Jharia  in  1894. 

We  have  to  look  to  railways  for  the  development  of 
all  industries  and  of  our  own  more  particularly,  for  few 
industries  can  get  along  without  coal,  and  none  can  attain 
to  any  magnitude  if  it  has  to  rely  on  bullock-carts  to  bring 
in  raw  material  and  distribute  over  any  considerable  area 
the  manufactured  product. 

The  following  figures  give  one  an  idea  of  how  the 
output  of  coal  and  the  railway  consumption  of  the  same 
commodity  have  gone  up  between  1885  and  1911. 


Output 

Rly.  Consumption 

1885 

..      1,294,221 

486,716 

1895 

••     3,540,oi9 

..    1,119,621 

1905 

••     8,417,739 

••   2,656,530 

1911 

•    12,715,533 

..     4,223,020 
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You  will  notice  that  the  railway  consumption  is 
roughly  one-third  of  the  output. 

These  figures  show  a  tremendous  rise,  and  with  the 
railways  extending  and  industries  growing  we  may  take  it 
that  the  quantity  of  coal  required  must  steadily  increase. 

We  may  now  ponder  on  how  this  increased  quantity  is 
going  to  be  supplied.  From  1908  to  191 1  the  annual  output 
was  fairly  stationary,  the  figures  from  1907  being — 

i9°7  II,I47>339  t0ns- 


1908 
1909 
1910 
1911 


12,769,635 
11,870,114 
12,047,413 
12,715,533 


With  the  opening  of  the  Jharia  coal-field,  nearly  twenty 
years  ago  a  large  quantity  of  outcrop  coal,  easily  won,  was 
made  available.  During  the  period  that  has  elapsed  since 
then  numerous  collieries,  small  and  large,  have  been 
opened  out  along  the  outcrops  of  the  seams,  and  nowhere 
in  the  world  do  I  know  of  more  openings  delivering  coal 
to  the  surface  from  so  limited  an  area.  The  small  col- 
lieries are  fast  coming  to  an  end  of  this  shallow  coal  as  also 
are  most  of  the  larger  collieries,  and  the  output  from  this 
source  must  drop  in  the  very  near  future. 

Then  again  there  can  be  no  doubt  in  the  mind  of  any 
man  who  looks  the  matter  square  in  the  face  that  there 
are  large  areas  of  the  first -class  seams  in  Jharia  burnt; 
the  extent  of  these  areas  it  is  at  present  impossible  to 
define,  but  that  they  will  affect  the  output  detrimentally, 
when  the  overlying  seams  are  worked  out,  appears 
certain.  I  wish  it  however  to  be  fully  understood  that 
I  do  not  agree  with  those  alarmists  who  would  try  to  make 
us  believe  that  the  life  of  the  good  coal  in  the  Jharia  field  is 


1913.]  PRESIDENTIAL   ADDRESS.  17 

but  twenty  years.  The  work  being  un  dertaken  by  the  Jharia 
Map  Committe  will  be  of  great  value,  and  although  the 
information  available  may  not  be  sufficient  to  enable  us  to 
demarcate  the  boundaries  of  the  havoc  played  by  our 
enemy  trap,  it  will  show  where  borings  might  be  put  down ; 
and  combination  in  putting  down  the  necessary  holes 
would  save  much  unnecessary  boring  and  greatly  curtail 
the  expense. 

In  the  Raniganj  field,  workings  near  the  outcrop  are 
nearing  their  end  and  mining  is  gradually  becoming  deeper 
so  that  under  present  circumstances  we  cannot  look  there 
for  any  great  and  rapid  increase  in  the  output. 

How  then  is  the  output  to  be  got  ? 

This,  gentlemen,  appears  to  me  to  be  the  question  of 
the  moment,  and  it  is  not  easy  to  find  an  altogether  satis- 
factory answer  to  it.  I  therefore  venture  to  suggest  it  as 
one  to  be  carefully  studied  by  all  my  fellow-members  of 
this  Institute  and  especially  those  interested  in  coal. 

It  may  be  that  some  relief  will  be  found  by  the 
opening  out  and  working  of  the  inferior  seams,  but  it 
appears  to  me  that  unless  we  can  keep  up  the  output  of 
first-class  coal,  such  coal  will  be  imported  from  else- 
where. 

Can  we  sink  numerous  pits,  with  a  small  area  to  each, 
to  any  considerable  depth  ?  I  answer,  most  certainly  not, 
except  at  a  greatly  increased  cost  per  ton,  and  if  I  am 
right  we  come  to  centralization  which  as  a  rule  is  good 
and  economical,  but  without  efficiency  is  fatal  to  good 
results. 

Efficiency  in  this  respect  I  submit  we  have  not  yet 
got. 

It  is  a  comparatively  easy  matter  to  sink  and  equip 
shafts  to  deal  with  iooo  tons  daily,  but  to  get  that  quan- 
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tity  from  them  in  India  or  even  half  of  it  is  altogether  a 
more  serious  proposition. 

I  can  imagine  I  hear  some  of  my  friends  saying,  "  The 
labour  question  again."  I  am  not  however  touching  on 
numbers  but  on  obtaining  a  better  return  from  the 
labour  available. 

Mr.  E.  C.  Agabeg  is  giving  us  a  paper  on  labour,  and 
his  ripe  experience  on  the  subject  will  be  of  great  value 
to  us  all. 

With  easily  won  shallow  coal  it  was  natural  to  follow 
the  line  of  least  resistance  and  ensure  a  good  output  and 
success  by  putting  in  numerous  openings  rather  than 
risk  partial  failure  by  endeavouring  to  concentrate  the 
output  to  fewer  openings.  Now,  with  depth  beginning  to 
preclude  a  continuance  of  this,  we  have  to  face  the  problem 
of  getting  larger  outputs  from  individual  shafts. 

In  deep  shafts  winning  from  a  suitable  area  the  under- 
ground roads  must  be  of  considerable  length,  and  the 
longer  they  are  the  more  liable  is  the  traffic  on  them  to 
delays.  Such  delays  are  often  a  serious  drawback  to  a 
good  output  in  that  they  prevent  the  miners  from  getting 
a  full  day's  work.  In  Europe  the  traffic  on  such  roads  is 
regulated  and  accelerated  by  highly  trained  although  oft- 
times  illiterate  men — highly  trained  in  their  own  special 
work— whereas  in  the  Raniganj  and  Jharia  Fields  this 
class  of  man  hardly  exists  if  at  all,  and  the  class  of  deputy 
and  overman  in  most  cases  shows  room  for  great  improve- 
ment. 

That  the  Indian  is  a  good  workman  when  properly 
trained  I  think  cannot  be  denied. 

I  am  not  satisfied  that  the  ordinary  coolie  is  the 
proper  man  to  train  for  this  class  of  work  because  he  does 
not  command  the  necessary  respect  if  for  no  other  reason. 
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I  have  often  advocated  the  training  of  what  one 
might  call  a  superior  subordinate  staff,  to  come  between 
the  European  assistant  and  the  ordinary  sirdar,  through 
which  youths  might  train,  and,  if  suitable  provisions  were 
made  to  enable  them  to  continue  their  studies,  many 
of  them  might  ultimately  pass  the  examination  for 
managers'  certificates. 

I  am  inclined  to  think  that  in  this  country  we  have 
been  too  apt  to  begin  at  the  wrong  end  by  trying  to  pro- 
duce Colliery  Managers  without  putting  them  through  a 
thorough  training  embracing  all  grades  and  departments, 
with  the  result  that  we  produce  them  with  a  superficial 
knowledge,  and  in  small  numbers  because  collieries  cannot 
be  overrun  by  pupils  who  have  no  serious  responsibilities. 

There  must  be  a  large  number  of  youths  in  the  coal- 
fields, sons  of  the  native  staff,  who  would  have  better 
prospects  by  training  to  meet  a  growing  demand  such  as 
here  exists  instead  of  becoming  colliery  clerks  or  training  for 
overcrowded  professions,  and  I  venture  to  suggest  that  those 
who  rise  through  a  practical  training  of  the  kind  outlined, 
to  obtaining  Colliery  Managers'  certificates,  would  be  better 
qualified  for  the  post  of  Collier)?'  Manager  than  many  at 
present  aiming  at  that  position. 

On  account  of  the  cost  of  sinking  and  equipping  pits 
we  are  being  driven  to  centralization }  and  we  might  here 
consider  how  we  can  develop  to  a  suitable  output  quickly. 
I  think  mechanical  cutters  for  driving  out  main  roads  will 
pay  handsomely  because  of  the  time  that  they  will  save, 
and  I  understand  that  they  have  already  done  well  in  a 
few  places  in  India  but,  whether  this  is  so  or  not,  I  feel 
sure  that  the  forming  of  panels  of  suitable  dimensions 
will  prove  of  great  advantage.  When  each  such  panel  is 
formed  we  could  have  pillar  getting  with  its  increased  out- 
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put  going  on  simultaneously  with  pillar  forming.  Or 
again,  if  it  is  found  that  mechanical  cutters  are  economical, 
we  might  look  to  a  system  of  double  stall  panels  with 
wide  stalls  giving  the  machine  a  wider  face  to  cut  at  and 
so  rendering  the  shifting  of  the  machines  less  frequent. 
The  number  of  places  or  stalls  to  which  a  machine  has  to  be 
carried  to  give  it  sufficient  work  to  do  is  a  great  drawback 
in  the  present  system  of  working  or  in  the  ordinary  panel 
system.  In  America  where  machine  cutters  are  almost 
universally  used  a  system  of  double  stalls,  which  I  saw 
being  worked,  has  been  very  successful. 

Until  quite  recently  it  has  been  the  practice  to  cut 
large  areas  into  pillars,  before  commencing  pillar  extraction, 
with  the  result  that  we  are  now  up  against  the  serious 
question  of  underground  fires.  We  were  living  in  a  fools' 
paradise,  believing  that  Jharia  coal  was  not  liable  to  spon- 
taneous combustion,  but  it  has  been  painfully  shown  to  us, 
and  unfortunately  with  loss  of  life,  that  this  is  certainly 
not  altogether  the  case,  for  if  the  coal  itself  is  not,  then  the 
overlying  strata  are.  It  would  be  madness  if  we  did  not 
benefit  from  the  unfortunate  experience  of  others,  and  it  is 
therefore  a  necessity  for  all  of  us  to  set  our  houses  in  order. 
In  connection  with  the  areas  already  on  pillars,  I  hardly 
dare  think  of  the  number  of  bricks  that  will  be  required  or 
of  the  cost  of  building  the  necessary  stoppings,  which  how- 
ever, when  thought  of  as  cost  per  ton,  isnot  quite  so  serious. 
Should  fire  break  out  where  areas  have  not  been  isolated  the 
possibilities  are  too  grave  to  be  thought  of  at  all. 

Spontaneous  combustion  may  affect  deep  just  as  well 
as  shallow  pits,  and  unless  provision  is  made  for  isolation 
the  result  may  be  far  more  serious.  I  therefore  think  we 
should  waste  no  time,  but  at  once  consider  the  forming  of 
suitable  panels,  with  efficient  means  of  closing  them  off  in 
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case  of  fire,  not  only  as  a  means  of  dealing  with  fire,  but 
also  with  a  view  to  increased  output. 

When  I  first  came  to  India  I  felt  that  I  would  like  to 
remodel  all  collieries,  but  with  experience  I  learnt  there  were 
reasons  for  what  appeared  to  be  primitive  ways  of  doing 
things.  The  price  of  good  steam  coal  went  as  low  as 
Rs.  i-io-o  to  Rs.  1-12-0  per  ton  and  slack  was  practically 
unsaleable.  At  these  prices,  but  for  the  shallow  coal, 
collieries  could  not  have  existed. 

As  we  get  deeper  our  conditions  approach  more  nearly 
to  those  in  Europe,  and  those  of  us  who  have  been  in  India 
more  years  than  we  care  to  think  of,  and  those  whom  we 
have  welcomed  among  us  more  recently,  cannot  afford  to 
think  that  our  schooling  is  over.  The  Talmud  says:  "  A 
man  remains  wise  as  long  as  he  seeks  wisdom  ;  as  soon  as 
he  thinks  to  have  found  it  he  becomes  a  fool.' ' 

Our  excursions  give  us  opportunities,  which  I  am  sorry 
are  not  always  as  fully  taken  advantage  of  as  they  might 
be,  of  seeing  what  others  are  doing,  and  although  a  great 
deal  of  what  we  see  is  familiar,  each  one  of  us  will  usually 
find  something  new  or  some  old  friend  in  an  improved 
form.  We  have  examples  of  steel  chimneys  and  we  set  to 
work  to  find  out  whether  they  are  as  cheap  and  as  service- 
able as  brick  chimneys.  We  see  tramways  in  better  order 
than  our  own  and  emulate  to  an  even  higher  degree  of 
perfection.  We  find  steam  ranges  leaking  less  than  our 
own  and  we  have  got  to  know  the  reason  why. 

On  a  recent  excursion  we  witnessed  an  excellent 
example  of  an  aerial  ropeway  working  successfully  where  a 
railway  siding  or  a  tramway  are  impracticable,  and  we 
stow  the  idea  away  in  our  minds  and  particulars  in  our 
files  to  be  brought  out  should  we  come  up  against  a  diffi- 
culty that  can  be  overcome  in  the  same  way. 
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We  find  direct-acting  winding  engines  with  large  drums, 
falsifying  the  old  belief  that  such  were  not  safe  in  the 
hands  of  native  drivers.  There  are  high-speed  engines  and 
high  voltages  working  under  safe  conditions,  again  proving 
that  the  native  can  be  trained  to  successfully  meet  the 
changing  conditions. 

I  might  continue  to  enumerate  examples  but  those  I 
have  already  instanced,  I  think,  will  show  that  attendance 
at  the  excursions  is  time  admirably  spent. 

We  have  had  the  pleasure  of  seeing  during  the  last  year 
or  two  some  really  up-to-date  electrical  plants,  and  now  that 
some  of  them  have  been  working  sufficiently  long  to  prove 
their  worth,  I  hope  those  in  charge  of  them  will  be  able  to 
give  to  the  Institute  particulars  and  figures  as  to  their  cost 
of  working,  etc. 

Most  of  us  have  holidays  in  the  home  country  from 
time  to  time,  but  do  we  always  take  full  advantage  of  these 
as  we  might  in  visiting  up-to-date  collieries  and  keeping 
ourselves  abreast  of  the  times.  We  may  read  a  great  deal 
in  the  Mining  Journals,  etc.,  but  things  do  not  strike  us  so 
forcibly  in  that  way  as  when  actually  seen  under  working 
conditions. 

I  do  not  for  one  moment  suggest  that  we  should 
follow  blindly  home  practice  in  laying  out  collieries  in  this 
country,  and  I  do  not  hesitate  to  say  that  doing  so  would 
spell  failure,  but  we  cannot  expect  to  be  successful  with- 
out a  wide  and  up-to-date  knowledge  from  which  to  draw 
that  which  is  adaptable  and  suitable  to  the  case  we  may 
have  in  hand. 

A  few  of  the  improvements  which  impressed  them- 
selves on  me  at  collieries  at  home  last  year  were  steam 
superheaters,  economisers  and  the  almost  universal  adop- 
tion of  electrical  transmission  of  power  both  for  pump- 
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ing  and  underground  haulages,  also  automatic  overwind- 
ing devices.  All  of  these  are  worthy  of  our  most  careful 
consideration ,  always  bearing  in  mind  that  the  saving  of  a 
few  tons  of  coal  does  not  necessarily  mean  economy,  for  if 
the  depreciation  and  interest  on  the  capital  outlay  exceed 
the  value  of  the  coal  saved  we  have  extravagance  instead 
of  economy. 

Shortly  before  leaving  school  I  was  taken  on  a  visit 
to  two  collieries  by  one  of  the  then  leading  mining  en- 
gineers in  Scotland,  Mr.  Landale.  The  one  colliery  was 
equipped  in  an  extravagant  manner  whereas  the  other 
looked  as  if  it  had  been  equipped  from  the  scrap-heap. 
The  contrast  was  so  great  that  I  was  compelled  to  remark 
upon  it,  and  was  told  that  it  was  a  good  object-lesson  in  bad 
and  good  mining  engineering  practice,  for  whereas  the  former 
would  never  pay  a  satisfactory  dividend  the  latter  was 
paying  handsomely.  I  do  not  however  advocate  the  scrap- 
heap  variety ;  we  have  had  a  quantity  of  it  already,  and  I 
am  afraid  we  can  still  find  too  much  of  it,  nor  do  we  want 
the  spectacular  variety,  but  the  right  thing  in  the  right 
place,  to  attain  to  which  the  Institute  offers  great  facilities 
which  I  trust  will  extend  from  year  to  year  and  will  be 
taken  advantage  of. 

Before  concluding  I  should  like  to  sound  a  note  of 
warning  to  some  of  the  financial  managers  of  collieries. 

We  have  already  seen  how  shallow  and  easily  won 
coal  must  come  to  an  end,  and  that  the  end  is  nearer  than 
some  would  like  to  believe.  It  is  therefore  necessary 
that  those  collieries  which  have  a  sufficient  area  to  sup- 
port the  sinking  of  deeper  shafts  should  have  a  sufficient 
reserve  laid  by  to  meet  the  cost  of  sinking  and  equipping 
such  shafts,  and  for  these  which  have  not  sufficient  area, 
to  put  by  a  redemption  fund  equal  to  their  capital,  for  it 
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must  be  remembered  that  the  block  on  a  worked-out 
colliery  will  not  realize  much  hard  cash.  Large  dividends, 
however  desirable,  are  not  so  much  so  as  smaller  dividends 
and  a  sound  financial  concern. 

Mr.  R.  J.  Browne  proposed  a  vote  of  thanks  to  the 
President  for  his  address;  this  was  seconded  by  Mr.  J. 
Mackintosh  and  carried  unanimously. 

The  meeting  then  proceeded  to  the  reading  and  discus- 
sion of  papers.  The  first  of  these  was  "Labour  in 
Bengal  Coal  Mines"  by  Mr.  E.  C.  Agabeg.  In  the 
absence  of  the  author,  owing  to  illness,  the  President  called 
on  Mr.  G.  F.  Adams  to  read  the  paper,  discussion  on 
which  was  postponed. 


Labour  in  Bengal  CoaI=Mines. 


BY 


E.   C.   Agabeg,    F.G.S.,   M.    Inst.   M.E.,    M.   Inst.   M.M., 
Consulting  Engineer. 

(With  Plate.) 

An  experience  of  over  30  years  in  the  management 
of  Mines  in  Bengal  and  of  the  labour  employed,  has 
prompted  the  writer  to  lay  these  few  brief  notes  before  the 
Institute  in  the  hope  that  occasion  may  be  taken  advan- 
tage of  to  discuss  and  ventilate  the  subject  with  the 
thoroughness  which  it  deserves.  For,  although  the  Colli- 
ery Manager  in  India  is  not  confronted  with  the  Trades 
Union  and  similar  troubles  which  dog  the  path  of  his  col- 
leagues in  Europe,  nevertheless,  not  only  has  he  a  labour 
question  to  deal  with,  but  with  the  success  with  which  he 
deals  it  is  closely  bound  up  the  success  of  the  undertaking 
which  he  controls.  There  are  probably  no  other  coal- 
fields in  the  world  where  the  habits,  peculiarities  and 
superstitions  of  the  labour  force  have  more  to  be  studied 
than  in  ours. 

It  is  more  than  probable,  if  the  demand  for  coal  in 
India  increases  during  the  near  future  in  anything  like  the 
same  ratio  it  has  done  in  recent  years,  shortage  of  labour 
will  become  a  very  serious  matter,  yet  the  source  of  sup- 
ply must  be  enormous.  Moreover,  speaking  generally,  in 
the  mature  life  of  the  Indian  miner  the  years  he  has  given 
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to  mining  form  a  smaller  portion  of  that  life,  and  if  the 
average  number  of  persons  officially  returned  as  working 
in  the  Bengal  coal  mines  last  year  was  (practically)  a 
hundred  thousand,  there  must  be  a  far  larger  number  who 
have  returned  to  their  own  jungle  homes  and  who  have  at 
some  time  or  other  so  worked  and  are  therefore  available 
as  more  or  less  skilled  workmen,  if  they  could  be  induced 
to  resume  their  work  again. 

Such  attempts  to  secure  labour  as  have  been  made 
have  been  of  a  disunited  and  spasmodic  nature,  and  organ- 
ized recruiting,  care-taking,  study  of  the  habits  and  mode 
of  living  at  home,  factors  of  vital  importance  and  the  key 
to  success  in  getting  labour  to  settle  at  the  mines,  as  is 
generally  in  vogue  for  the  supply  of  labour  for  tea-gardens 
and  other  Industries,  can  hardly  be  said  to  have  com- 
menced— the  proof  being  that  labour  from  the  mining 
and  surrounding  districts  go  by  thousands  to  tea-gardens 
and  other  works  hundreds  of  miles  away  from  their  homes 
rather  than  work  at  the  mines  which  are  practically  adja- 
cent to  them. 

It  is  not  the  intention  of  the  writer  to  deal  in  these 
notes  with  the  question  of  recruiting  the  miner,  but 
rather  with  that  of  keeping  him  and  satisfying  him — and 
the  two  are  synonymous  terms — when  he  has  arrived  at 
the  Mines. 

Thirty  years  ago  when  the  output  was  insignificant, 
the  question  was  not  so  complex  owing  to  the  fact  that  the 
various  castes  obtainable  were  very  few  in  number,  con- 
sisting in  fact,  with  very  few  exceptions,  of  Sonthals  and 
Bowris  in  the  proportion  of  3  to  1. 

To-day  Kols,  Bhuyans,  Mussahar  Bhuyans,  Raj  wars 
and  Chamars  from  Bengal,  and  Pasis,  Iyodhs  and  Chamars 
from  the  United  Provinces,  are  all  available,  and  their  vary- 
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ing  idiosyncrasies  and  ideas  as  to  how  life  should  be  lived 
have  all  to  be  very  carefully  studied  by  the  Manager  who 
wishes  to  attract  and  keep  his  labour. 

To  the  East  Indian  Railway  collieries  at  Giridih  credit 
must  be  given  for  the  introduction  and  training  of  the 
above  additions  from  Bengal  and  the  adjacent  districts, 
while  Mohpani,  Umaria  and  Warora  collieries  have  been 
the  means  of  our  obtaining  those  from  the  Central  and 
United  Provinces. 

It  may  be  here  worth  while  describing  shortly  the 
various  castes.  Before  doing  so,  however,  it  may  be  men- 
tioned that  all  castes  have  trained  their  women  to  go 
underground  except  the  Pasis,  L,odhs  and  North- West 
Chamars ;  but  of  late  years  a  few  women  of  these  castes 
have  been  induced  to  go  underground.  The  absence  of 
carriers  for  these  men,  unwillingness  of  other  castes  to 
carry  for  them  and  envy  at  the  better  wage  earned  by  the 
miner  who  was  assisted  by  his  wife  and  family,  have  to  a 
great  extent  brought  this  about. 

SONTHALS. 

The  Sonthals  form  one  of  the  aboriginal  tribes  of 
India,  many. of  whom  are  now  working  in  the  various  coal 
districts  of  Bengal  for  a  living.  They  were  a  sort  of  semi 
savage  people  and  always  inclined  to  build  their  huts  in 
the  midst  of  forests  or  clumps  of  trees,  even  in  the  plains. 
The  mode  of  covering  their  bodies  (both  male  and  female) , 
of  living,  of  worship,  habits  and  customs  all  testify  to 
their  once  belonging  to  a  semi-savage  tribe.  They  wor- 
ship ghosts,  called  in  their  language  Bong  a  Bungi,  which 
consists  of  a  piece  of  stone  covered  with  vermilion  and 
placed  under  a  Sal  tree.  At  the  time  of  worship  they  tie 
their  bulls  to  poles  and  dance  antics  round  them.     Thej^ 
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marry  late  in  life,  i.e.  between  the  ages  of  15  and  20,  and 
the  choice  of  bride  and  bridegroom  lies  among  themselves. 
Courtship  is  allowed  before  marriage.  Chastity  of  the 
women  is  held  in  high  esteem,  while  violation  of  it  is 
highly  punishable.  Unity  is  a  characteristic  of  the  Son- 
thai,  which  is  commendable,  though  it  sometimes  leads  to 
trouble  and  breach  of  law.  In  the  case  of  a  quarrel  with 
other  castes  or  people,  a  branch  of  a  tree  is  sent  round  the 
Sonthal  villages  which  is  called  Dal  ferd,  and  as  far  as  the 
branch  goes  round,  the  Sonthals  pour  in  to  help.  Local 
gatherings  are  summoned  by  beat  of  drums.  They  eat  the 
flesh  of  cow,  buffalo,  pig,  fowl,  goat,  sheep,  rat,  frog, 
snakes,  etc.  But  there  are  some  who  eat  only  goat,  sheep, 
and  fowl,  though  this  number  is  very  small.  They  are 
great  conservatives  and  of  all  the  castes  live  the  most 
chaste  lives.  They  are  the  best  workmen  all  round,  and  if 
the  best  is  to  be  got  out  of  them  they  and  their  fellow  caste- 
men  must  have  a  district  of  the  mine  to  themselves.  They 
are  thorough  agriculturists  and  are  wedded  to  the  soil. 
Both  men  and  women  have  good  stamina,  of  which  the 
tremendous  distance  walked  by  some  of  them  to  and 
from  their  homes,  in  addition  to  their  day's  work,  is  a 
positive  proof.  Rice,  maize,  marua  and  moul  are  their 
staple  food.     They  cremate  their  dead. 

KOlvS. 

like  the  Sonthals  they  are  the  true  aborigines  of  India. 
Sonthals  and  Kols  have  much  in  common.  Like  the 
former  they  indulge  in  ghost  worship  though  in  different 
form,  and  are  semi-barbarous  alike  in  habits,  mode  of 
living,  etc.  They  eat  the  flesh  of  cow,  buffalo,  pig,  fowl, 
goat,  sheep,  frog,  snakes  and  rats.  Like  the  Sonthals 
they  marry  late  in  life,  are  a  strong  and  vigorous  race  and 


1913.]  LABOUR   IN    BENGAL   COAL-MINES.  29 

are  agriculturists,  being  wedded  to  the  soil.  Rice,  maize, 
marua  and  moul  are  their  staple  food.  They  are  good 
workmen,  and  will  take  to  pillar- cutting  more  readily  than 
the  Sonthals.  They  like  being  among  themselves,  and  if 
the  Sonthals  have  to  work  alongside  any  one  they  prefer 
the  Kols  and  vice  versa.     They  cremate  their  dead. 

BOWRLS. 

These  are  a  low-class  people,  generally  found  in  the 
coal  districts  of  Bengal.  They  have  the  appearance  of 
low-class  Hindus,  but  their  habits  and  mode  of  living  tes- 
tify that  they  are  not  so.  They  eat  the  flesh  of  cow, 
buffalo,  pig,  fowl,  etc. ,  which  is  forbidden  by  the  Hindu  reli- 
gion. They  worship  Hindu  gods  and  goddesses,  especially 
the  Serpent  goddess  (Monsa)  and  Kali.  They  marry  young, 
i.e.  between  the  ages  of  5  and  10,  sometimes  earlier. 
There  is  an  appreciable  gap  between  the  morals  of  the 
Sonthals  and  Bowris.  They  are  not  so  strong  as  the  Son- 
thals, in  fact  physically  they  are  weak  beings  compared 
with  most  of  the  other  castes,  and  inclined  to  shirk  work 
and  satisfied  with  less.  One  point  in  their  favour  is  that 
they  possess  greater  intellect  than  either  the  Sonthals  or 
the  Kols,  hence  they  are  very  useful  for  miscellaneous 
work  both  underground  and  on  the  surface,  such  as  engine- 
drivers,  pumpmen,  etc.  As  far  as  they  are  concerned  they 
do  not  mind  being  sandwiched  among  other  miners  and 
districts,  they  do  not  mind  their  wives  carrying  for  other 
castes,  and  adapt  themselves  to  all  castes  and  creeds. 
They  are  agriculturists,  though  not  so  wedded  to  the  soil 
as  the  Sonthals  and  Kols.  Rice,  maize  and  moul  are  their 
staple  food.  They  are  not  aborigines  of  India,  but  seem 
to  be  a  new  creation  by  the  admixture  of  low-class  Hindus 
and  Mahomedans.     They  cremate  their  dead. 
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This  class  of  men  work  best  when  daily  payments  are 
made,  and  in  the  case  of  monthly  employment  they  receive 
each  Sunday  an  advance  of  say  15  %  on  their  salary,  the 
balance  due  on  pay-day.  They  are  a  poor  race  and  as  a 
rule  live  from  hand  to  mouth. 

RAJWARS. 
They  are  a  class  of  up-country  race  who  generally 
come  down  for  employment  in  the  coal  districts  from  Pat- 
na  and  Gaya  districts.  Some  of  them  settle  on  the  mines 
and  take  to  cultivation.  They  profess  to  be  Hindus  and 
worship  the  Sun-god,  to  whom  they  sacrifice  goats.  They 
eat  the  flesh  of  goat,  sheep  and  fowl  ;  but  there  are  many 
amongst  this  race  that  rear  pigs  and  eat  their  flesh.  They 
marry  their  sons  and  daughters  before  they  are  10  years. 
They  work  as  sardars  and  miners ;  they  may  be  put 
between  the  Kols  and  Sonthals  on  the  one  hand  and  Bow- 
ris  on  the  other.  In  addition  to  coal  cutting  they  are 
ready  for  other  miscellaneous  work  at  the  mines  both  on 
the  surface  and  below  ground.  They  are  hardy,  but  not 
physically  strong,  compared  with  most  of  the  other  races. 
Their  agriculture  mostly  consists  of  winter  crops.  They 
are  more  dependent  for  their  living  on  working  for  daily 
wages.  They  have  no  objection  to  work  with  people  of 
different  nationalities.  Rice,  maize,  marua  and  moul  are 
their  staple  food.     They  cremate  their  dead. 

MUSSAHAR    BHUYANS. 

They  are  also  an  up-country  race  who  come  to  the 
coal  districts  from  the  Hazaribagh  districts.  They  pro- 
fess to  be  Hindus  and  worship  the  sun-god  like  the  Raj- 
wars  and  sacrifice  goat  to  him.  Some  of  them  settle  in 
the  mining  districts  and  take  to  cultivation.     They  eat  the 
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flesh  of  cow,  pig,  fowl,  goat  and  sheep.  They  marry 
their  sons  and  daughters  earlier  than  the  Rajwars.  As 
regards  their  physique,  mode  of  work  and  cultivation,  they 
stand  on  the  same  footing  as  the  Rajwars,  and  what  has 
been  said  of  them  might  safely  be  repeated  here.  They 
cremate  their  dead. 

KORAS. 

These  may  be  taken  as  a  species  of  the  Sonthal  or 
Kol  genus.  Like  the  Sonthals  they  worship  ghosts,  which 
takes  the  form  of  offering  oblation  to  the  spirits  of 
departed  forefathers,  which  is  done  twice  a  year  in  the 
months  of  Kartic  (during  Kali  Puja)  and  Chaitra  with  a 
view  to  prepare  themselves  for  taking  new  rice  and  new 
fruits  of  the  year  respectively,  a  sort  of  harvest  festival. 
They  also  believe  in  the  Hindu  goddesses  Durga  and 
Kali,  and  sacrifice  goats  to  them  as  a  token  of  grati- 
tude for  the  fulfilment  of  their  desires.  Like  the  Son- 
thals they  also  eat  the  flesh  of  cow,  buffalo,  goat,  sheep, 
fowl,  rat,  frog,  snakes,  etc.  They  marry  their  sons  and 
daughters  fairly  early,  i.e.  between  the  ages  of  8  and  io 
when  they  have  the  money  for  the  purpose  or  later. 
Though  they  do  not  compare  favourabty  with  the  Son- 
thals in  point  of  physical  strength,  they  are  stronger  than 
the  Bowris.  They  prefer  excavation  work  to  all  others, 
and  when  this  is  not  available,  they  betake  themselves  to 
coal  cutting  and  such  other  works.  Rice,  maize,  martta 
and  moid  are  their  staple  food.  They  both  cremate  and 
bury  their  dead. 

DHANGARS. 

These  also  may  be  taken  as  a  species  of  the  Sonthal 
and  Kol  genus.  Like  the  Sonthals  and  Koras,  they  eat 
the  flesh  of  all  beasts  and  animals,  but,  unlike  the  Son- 
thals, they  worship  a  tree  called  Karma,  the  worship  of 
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which  is  carried  on  from  generation  to  generation.  They 
also  believe  in  the  Hindu  goddesses  Kali  and  Durga,  and 
offer  goats  to  them  in  fulfilment  of  some  earthly  desires. 
Like  the  Koras  they  like  excavation  work,  in  the  absence 
of  which  they  take  up  other  work  such  as  coal  cutting, 
wagon  loading,  etc.  Like  the  Sonthals  they  marry  their 
sons  and  daughters  at  an  advanced  age,  i.e.  between  15 
and  20,  and  are  almost  as  chaste  as  the  Sonthals.  Rice, 
maize,  marua  and  tnoul  are  their  staple  food.  In  point 
of  strength  they  may  be  placed  side  by  side  with  the 
Koras.     They  both  cremate  and  bury  their  dead. 

MAGHYA  DOME. 
Their  home  is  mostly  round  Deoghur.  They  profess 
to  be  low-class  Hindus  and  believe  in  Hindu  gods  and 
godesses,  chiefly  Kali,  to  whom  they  sacrifice  goats.  They 
eat  the  flesh  of  goat,  sheep,  fowl  and  pig;  but  there  are 
some  of  this  caste  who  eat  only  flesh  of  goat  and  sheep. 
They  marry  their  sons  and  daughters  later  than  the  Bow- 
ris.  Like  the  Bowris  they  are  not  overstrong,  but  work 
as  sardars  and  miners  ;  and  they  also  take  to  other  mis- 
cellaneous work.  Like  Bowris  they  will  work  with  other 
castes.  Rice,  maize,  marua  and  moid  are  their  staple  food. 
They  cremate  their  dead. 

NORTH-WEST  LABOUR. 
LODHS. 
A  class  of  up-country  people  who  have  migrated  into 
the  coal  districts  of  Bengal  for  a  living.  Their  home 
is  mostly  in  the  United  Provinces  of  India.  Some  of 
them  come  to  and  after  a  time  settle  in  the  mining  dis- 
tricts, but  others  come  temporarily  for  money  which  they 
either  remit  home  regularly,  or  take  away  with  them  in  a 
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lump  sum,  after  working  for  a  certain  period.  They  are  a 
low-class  Hindu  and  worship  Hindu  gods  and  goddesses, 
especially  Kali,  to  whom  they  sacrifice  goats.  They  eat 
the  flesh  of  goat  and  sheep ;  but  there  are  a  few  amongst 
them  who  eat  the  flesh  of  pig  also.  They  give  their  sons 
and  daughters  in  marriage  between  the  ages  of  8  and  10 — 
always  later  than  the  Pasis  mentioned  below.  Rice,  maize 
and  mama  are  their  staple  food.  They  are  physically 
strong  and  are  good  workmen.  They  work  as  sardars  and 
miners  and  also  adapt  themselves  to  other  miscellaneous 
colliery  work.  As  miners,  they  work  best  among  them- 
selves, as  they  are  apt  to  quarrel  with  the  down-country 
races.  They  require  a  firm  hand  but  that  hand  must  be 
just,  otherwise  they  will  leave  without  any  explanation. 
They  work  much  harder  than  most  of  the  other  races 
while  at  it,  and  are  the  nearest  approach  to  the  English 
miners.  They  have  fine  physique  and  such  of  their  women 
as  have  come  to  the  mines  have  proved  good  at  their 
work.  The  above  is  applicable  to  all  North- West  miners, 
i.e.  Pasis,  Kurmis,  etc.  Some  of  them  cultivate  lands. 
They  cremate  their  dead. 

In  calculating,  they  are  not  so  stupid  as  the  Bengal 
working  races,  and  great  care  should  be  taken  to  see  that 
they  receive  their  just  dues.  The  writer  has  known  a 
gang  of  50  men  leave  because  one  of  their  members 
received  2  annas  less  than  was  due  to  him,  due  to  a  cleri- 
cal error. 

PASIS. 

Also  a  class  of  up-country  people  whose  home  is 
mostly  in  the  United  Provinces  of  India  and  come  to  the 
coal  districts  for  the  sake  of  money.  Few  of  them  settle 
in  the  place,  and  those  who  do  so,  take  to  cultivation. 
They  are  generally  under  the  surveillance  of  the  Police; 


34       TltANS.    MINING   &    GEOL.    INST.    OF    INDIA.     [Vol.  VIII, 

this  is  probably  why  they   are   somewhat  erratic  workers. 

They  profess  to  be  Hindus  and  believe  in  Hindu  gods  and 

goddesses,  chiefly  Kali,  to  whom  they  sacrifice  goats;  but 

they  eat  the  flesh  of  pig  in  addition  to  that  of  sheep  and 

goat.     They  sometimes  sacrifice  pig  before    the   goddess 

Kali.     The  parents  often  settle  the  marriage  of  their  sons 

and  daughters  before  the  children  are  born,  i.e.  a  verbal 

contract  is  made  at  the  time  and  when  the  children  attain 

the  age  of  5  or  6  years  actual  marriage  takes  place.     Rice, 

maize  and  m  irua   are   their   staple  food.     They  work  as 

sardars    and    coal-cutters,    but    are    willing   to    do    other 

miscellaneous  work.     Their  physique  and  mode  of  work  are 

the  same  as  mentioned  in  the  case  of  L,odhs.     They  cremate 

their  dead. 

KURMIS. 

Also  an  up-country  people  who  find  employment  in 
the  coal-fields.  Their  home  is  in  Bihar  and  the  United 
Provinces.  They  are  a  low-caste  Hindu  and  believe  in 
Hindu  gods  and  goddesses,  especially  Kali,  to  whom  they 
sacrifice  goats.  L,ike  the  Pasis  they  eat  the  flesh  of  goat, 
sheep  and  pig.  They  marry  their  sons  and  daughters 
later  than  the  Pasis.  Rice,  maize  and  marua  are  their 
staple  food.  They  work  as  sardars  and  miners,  but  can 
also  be  found  doing  other  miscellaneous  work.  They 
cremate  their  dead.  Their  physique  and  mode  of  work 
are  the  same  as  in  the  case  of  Iyodhs.  Those  who  settle 
in  the  districts  usually  take  to  cultivation  in  addition  to 
mining  work. 

When  recruiting  North-West  labour  from  their  far-off 
homes  assurances  must  be  given  and  faithfully  carried  out 
that  on  their  arrival  at  the  mines  should  by  any  chance 
incurable  sickness  or  death  visit  the  male  members  of  a 
family  their  wives  and  children  will  be  safely  conveyed 
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back,  under  the  escort  of  one  of  their  relations,  to  their 
home  in  the  North- West,  or  elsewhere,  at  the  expense  of 
the  company  which  has  recruited  them.  This  assurance 
not  onty  satisfies  and  encourages  them  to  come  to  the 
mining  districts  to  work,  but  also  removes  the  anxiety 
of  other  influential  members  of  the  family  who  remain  at 
home. 

BELDARS. 

A  low-class  Hindu  gipsy  tribe  whose  homes  extend 
from  Monghyr  to  Gaya  districts  and  also  beyond.  They 
worship  Hindu  gods  and  goddesses  named  Moha  Mai, 
Ram  Thakoor ,  and  Neka  Gossain.  They  sacrifice  goats  to 
the  goddesses  Durga  and  Kali  and  also  to  the  sun-god. 
They  marry  their  sons  and  daughters  between  the  ages  of 
5  and  io,  that  is,  if  they  have  funds  for  the  purpose; 
otherwise  later;  but  invariably  before  io.  Some  eat  the 
flesh  of  goat  and  sheep  only ;  but  others  eat  also  cow, 
pig,  rat  and  reptiles.  Rice,  maize  and  mania  are  their 
staple  food.     They  cremate  their  dead. 

The}^  are  great  earth-workers,  but  of  late  years  large 
numbers  of  them  have  taken  to  coal-cutting.  They  do 
not  usually  live  in  built  houses,  but  wander  about  the 
country,  living  in  koorids,  made  of  bamboo  and  straw, 
shaped  like  the  letter  A  and  open  at  both  ends.  Whenever 
railway  earth- works  commence,  they  swarm  in  thousands 
to  the  spot.  They  are  a  hard-working  tribe  when  at  it, 
drink  and  fight  amongst  themselves,  in  which  amusements 
the  women  and  children  as  a  rule  join.  L,ike  the  North- 
West  labour  they  require  a  firm  but  just  hand. 

During  surface  excavation  they  are  paid  by  measure- 
ment, and  the  ingenuity  exercised  by  them  to  deceive  and 
get  measurements  in  excess  of  the  work  done  is  remarkable. 
The  skill   which  they  exercise  in  doing  this  often  deceives 
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an  expert  overseer.  The  only  way  to  prevent  it  is  by  sur- 
veying the  ground  and  taking  levels  before  starting  work. 

They  are  a  dirty  race  and  will  live  anywhere.  They 
have  of  late  years  taken  vigorously  to  eoal-mining  work 
both  on  the  surface  and  underground. 

They  work  best  when  alienated  from  other  castes  and 
prefer  cutting  floor  coal,  as  this  enables  them  to  earn 
more  money ;  some  cutting  as  much  as  3  tons  per  day  per 
man.  Their  women  are  great  carriers,  being  accustomed 
to  this  work  from  infancy. 

A  most  remarkable  fact  connected  with  this  race  is, 
that  whenever  they  have  collected  in  large  numbers  for 
heavy  earth  excavations  either  for  railways  or  collieries,  such 
excavations  have  invariably  been  followed  by  an  outbreak 
of  cholera ;  generally  between  the  months  of  March  and 
June. 

It  is  in  the  Jherriah  coal-fields  that  a  large  number  of 
this  race  can  now  be  seen,  working  both  on  the  surface 
and  underground. 

Regular  payments  and  profitable  work  appear  to  be 
the  only  thing  necessary  to  get  this  class  of  men  to  work 
at  the  Mines.  We  appear  to  have  acquired  in  them  an 
additional  race  which  has  taken  kindly  to  mining,  and  as 
in  the  case  of  the  North- West  labourers,  they  are  plentiful. 
More  attention  should  be  given  to  their  recruiting. 

We  find  therefore  that  we  have  now  working  at  the 
different  coal-fields  of  Bengal  and  Bihar  twelve  main 
castes  or  races,  more  or  less.  The  census  of  these  twelve 
castes  or  races  run  into  millions,  and  as  out  of  these 
millions  we  have  only  a  bare  hundred  thousand  working, 
we  can  hardly  bring  ourselves  to  believe,  that  the  balance 
consists  of  the  halt,  the  lame  and  the  blind,  anchored  at 
home  and  unable  to   work.     It  is  beyond  comprehension. 
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that  where  proper  administration  and  organization  govern 
the  industry,  a  bare  hundred  thousand  can  be  induced 
to  find  profitable  work. 

Nevertheless  we  must  look  to  other  questions  which 
confront  us  in  connection  with  this  subject;  for  not  only 
do  false  conceptions  of  such  tend  to  keep  back  a  further 
quantum  of  the  substantial  supply  which  must  be  avail- 
able, but  they  are  also  preventing  us  from  making  the 
best  use  of  such  supply  as  does  lie  to  our  hand.  Chief  of 
them  are  proper  housing  above-ground,  proper  facilities 
below-ground  and  personal  attention  and  consideration  in 
both  places. 

In  considering  the  question  of  housing,  we  must  give 
attention  to  the  differences  in  the  thoughts  and  modes  of 
living  of  the  different  races.  The  Sonthals,  Kols,  Koras 
and  Dhangars  have  perhaps  idiosyncrasies  which  are 
of  all  the  most  difficult  to  study.  For  they  are  the 
most  superstitious  races  in  the  coal-fields,  and  often  the 
Manager  wakes  to  find  a  whole  mining  village  empty  with- 
out the  least  explanation  left  behind  as  to  why  the  miners 
have  left. 

One  can  hardly  realize  how  superstitious  they  are. 
The  following  one  example  out  of  many  will  give  an  idea. 
In  a  colliery  village  (dhowrah)  where  32  families  lived, 
having  69  children  of  all  ages,  it  so  happened,  that  two 
weeks  after  they  had  settled,  two  of  the  younger  ones  died 
from  sickness  with  which  they  had  been  ailing  before  the}' 
had  arrived  at  the  mines.  On  the  death  of  the  second 
child  the  whole  village  had  arranged  to  clear  out  in  one 
night,  but  fortunately  the  Manager  was  informed  of  this 
and  he  with  his  staff  personally  enquired  into  the  cause  of 
alarm  and  after  much  persuasion  and  coaxing  he  was 
informed  that  devils  had  entered  the  floor  of  the  houses 
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where  the  two  deaths  had  occurred  and  had  claimed  the 
children,  and  the  only  way  to  get  the  devils  out  was  to 
dig  up  the  floor  and  drive  them  out.  The  Manager  at  once 
ordered  the  floor  of  the  two  houses  to  be  dug  up ,  personally 
supervising  the  work  and  assuring  the  men  that  he  would 
not  leave  till  he  himself  was  sure  that  the  necessary  work 
had  been  done  and  the  evil  spirit  properly  driven  out. 
This  gave  the  whole  village  assurance  that  after  the  exca- 
vation had  been  completed,  the  evil  spirit  would  be  let 
loose  never  to  return  to  that  village  again.  For  their 
tradition  is  that  no  evil  spirit  will  return  if  once  disturbed 
and  a  path  left  open  for  its  departure.  '  After  the  floor  of 
the  house  had  been  filled  up  again  and  a  religious  cere- 
mony performed  by  the  population,  for  which  the  Manager 
wisely  paid,  peace  and  contentment  reigned  at  that  vil- 
lage ever  afterwards. 

Now  had  the  Manager  not  fallen  in  with  the  super- 
stition of  the  men  and  helped  them  in  their  ideas  to  drive 
out  the  evil  spirit,  he  would  have  been  minus  32  families 
— a  very  serious  loss — and  would  not  have  risen  so  high  in 
their  estimation,  which  is  a  matter  the  writer  thinks  has 
not  received  the  consideration  that  it  deserves. 

It  is  chiefly  on  account  of  this  and  other  superstitions 
that  the  above  races  do  not  prefer  to  live  in  barrack-like 
houses  with  pucca  floors,  though  as  time  goes  on  and  the 
younger  generation  gets  more  civilized,  the  present  objec- 
tions will  probably  pass  away.  These  people  are  also  very 
domesticated  and  will  readily  settle  at  a  mine  where  they 
get  simple  detached  houses  with  a  small  covered  verandah 
where  they  can  sit  on  non -working  and  rainy  days,  when 
the  rooms  are  hot  and  filled  with  smoke  from  the  fire  with 
which  they  cook.  Such  houses  are  io'xio',  8'  high,  with 
walls  15*  thick,   the  verandah   being  5'  and  running  the 
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whole  length  of  the  front.  The  roof  may  be  of  thatch, 
tiles  or  khaprils.  When  they  are  given  such  a  house  they 
look  upon  it  as  their  very  own  and  call  it  a  local  home  ; 
for  it  must  be  remembered  that  they  are  after  all  human 
beings,  possessing  friends  and  relations,  who  often  come 
to  see  them,  and  unless  they  have  suitable  places,  no 
matter  how  small,  in  which  to  receive  them,  they  do  not 
feel  homely  and  comfortable.  Another  important  factor 
is  that  the  houses  should  be  sufficiently  far  apart  to  allow 
each  family  to  possess  at  least  150  superficial  feet  of 
«round  where  they  can  plant  a  few  vegetables,  a  chilly 
tree  or  two,  etc.,  all  of  which  ground  they  look  upon  as 
their  own  property.  Moreover  from  a  sanitary  point  of 
view,  a  detached  house  can  always  be  isolated  in  case 
of  an  infectious  disease. 

All  other  castes  come  down  temporarily  to  the  coa1- 
fields  to  make  money  to  send  or  take  home.  Barrack-like 
houses  with  pucca  floors  are  undoubtedly  suitable  for  them, 
but  even  these  houses  ought  to  have  small  verandahs 
thrown  out  to  enable  the  occupants  to  be  more  comfort- 
able, for  barrack-like  houses  with  no  verandahs  compel  the 
occupants  to  stay  confined  inside  their  small  stuffy  rooms 
where  they  are  forced  to  take  shelter  from  the  scorching 
sun  and  objectionable  rain. 

The  writer  has  ventured  here  to  submit  a  sketch  plan 
of  an  imaginary  colliery  showing  his  ideas  of  housing, 
labour,  etc. 

It  is  no  use  paying  high  rates  per  tub  when  miners 
cannot  earn  a  living,  due  to  such  causes  as  difficult  and 
unprofitable  workings,  long  leads  and  inadequate  supply  of 
rolling  stock  in  the  shape  of  tubs ;  for  it  must  be  remem- 
bered, that  our  labour  is  but  human  machinery  and  pos- 
sesses a  limited  amount  of  endurance. 
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The  writer  in  his  experience  has  known  gangs  of 
miners  who  could  only  cut  and  load  one  ten-cwt.  tub  per 
man  under  certain  conditions.  But  the  same  gangs  of 
miners  were  able  to  cut  and  load  one-ton  tub  per  man 
without  staying  a  minute  longer  at  their  work  than  when 
they  used  to  cut  and  load  only  a  ten-cwt.  tub.  The  reason 
of  this  was  that  in  the  first  instance  the  rolling  stock  was 
inadequate.  Consequently  miners  had  to  wait  a  long 
time  until  they  got  possession  of  a  tub.  No  miner  as  a 
rule  will  attempt  to  start  mining  until  he  is  in  possession 
of  the  tub  he  is  going  to  load.  Added  to  this  was  a  long 
lead.  It  is  only  of  recent  years  that  the  evil  effects  of 
maintaining  a  long  distance  between  the  face  and  the  tub 
has  been  recognized,  but  that  it  is  an  evil  no  one  of  us 
to-day  will  deny.  In  the  case  above  quoted  the  remedying 
of  these  two  defects  brought  about  the  desired  result. 

We  have  heard  a  good  deal  lately  about  shortage  of 
wagons,  and  it  has  been  more  than  hinted  that  an  insuffi- 
cient supply  is  not  the  real  root  of  the  trouble,  and  it  is 
being  rather  cast  in  the  teeth  of  the  railway  authorities 
that  wagons  are  not  being  turned  round  with  sufficient 
rapidity.  Are  we  entirely  without  reproach  in  this  matter 
in  the  handling  of  our  tubs  underground  ?  It  is  rather 
beyond  the  scope  of  this  paper  to  go  into  the  technical 
details  of  underground  haulage,  but  the  question  is  one 
intimately  connected  with  labour,  for  a  miner  does  not  see 
any  force  in  kicking  his  heels  idly  underground,  first 
waiting  for  his  empty  tub,  and  when  he  has  filled  it, 
waiting  for  it  to  be  taken  to  the  surface  and  his  voucher 
given  him. 

Detention  underground  is  not  the  only  form  of  irrita- 
tion to  the  miner.  A  Manager  cannot  always  be  in  the 
office  to  see  that  his  miners  are  promptly  paid,  but  it  is 
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well  worth  while  to  see  that  he  has  a  staff  that  will 
promptly  and  fairly  pay  them. 

We  have  now  so  many  collieries  at  work,  from  which 
the  miner  can  pick  and  choose,  that  it  is  more  than 
possible  that  close  attention  to  the  physical  conditions  of 
the  mine  will  pay  the  management,  from  the  point  of 
view  of  the  labour  question. 

Every  Manager  should  and  must  know,  that  a  pice  to 
a  miner  is  a  pice,  and  if  pecuniary  complaints  are  treated 
lightly  and  they  get  no  redress,  that  Manager  will  be  a 
failure  as  far  as  his  labour  is  concerned.  For  above  all 
things,  if  once  a  colliery  acquires  a  bad  name  as  to  care- 
less payments,  labour  will  be  conspicuous  by  its  absence. 

It  often  happens  that  miners  and  work-people,  who 
have  genuine  complaints,  are  afraid  to  approach  the 
Manager,  owing  to  one  of  his  subordinate  staff  painting 
him  blacker  than  he  really  is  to  the  labourers.  The  safest 
and  best  way  to  guard  against  this  and  also  to  keep  in 
touch  with  his  men  is  for  the  Manager  to  make  it  a  point 
of  personally  asking  the  miners  and  work-people  he 
casually  meets  when  on  his  daily  rounds  if  they  are  getting 
fully  paid  for  the  work  they  have  done  and  if  they  have 
any  complaints.  Of  course  he  need  not  ask  every  one,  for 
the  very  fact  of  his  asking  just  a  few,  those  few  will  soon 
enough  spread  it  broad-cast  among  their  fellow-miners 
that  the  Manager  is  looking  after  their  welfare,  etc. 

A  Manager  will  often  be  pestered  with  trivial  and 
ridiculous  complaints,  but  he  must  be  patient  and  lend  an 
ear  to  them  and,  in  more  cases  than  not,  this  suffices,  for 
in  any  case  where  the  complainant  is  satisfied  that  he  has 
had  a  hearing,  he  promptly  imparts  information  to  this 
effect  far  and  wide. 

The  writer  need  hardly  point  out,  that  in  order  to 


42      TRANS.  MINING  &  GEOL.  INST.  OF  INDIA.    [Vol.  VIII, '13.] 

attain  the  results  detailed  above,  it  is  necessary  that  the 
Manager  should  have  a  reasonable  knowledge  of  the  ver- 
nacular. He  is  of  opinion,  that  Hindustani  is  on  the 
whole  the  most  comprehensive  and  therefore  the  most 
useful  to  acquire.  Doubtless  Bengali  is  understood  and 
spoken  by  all  the  aboriginal  tribes  of  Bengal,  and  in  the 
extreme  eastern  end  of  the  coal-fields  it  is  the  language 
generally  used.  But  it  is  not  understood  and  spoken  by 
up-country  labour.  To  them  Hindustani  is  practically  a 
mother  tongue,  and,  on  the  other  hand,  Hindustani  is 
understood  to  a  very  fair  extent  by  the  aboriginal  tribes 
above  mentioned.  If  there  is  a  lingua  franca  in  this 
country,  undoubtedly  it  is  Hindustani. 

After  a  vote  of  thanks  to  Mr.  Agabeg  had  been  passed, 
Mr.  E.  S.  Tarlton  read  the  following  paper  on  the  <(  Trans- 
port and  Screening  of  Coal  at  Sal  tore  Colliery." 


Transport  and  Screening  of  Coal  at  Saltore 

Colliery. 

BY 

E.   5.   Tarlton. 

(With  Ten  Plates.) 

Before  I  deal  with  the  particulars  of  the  ropeway  we 
have  in  our  minds  this  morning,  it  will  perhaps  be  of 
interest  if  I  give  a  short  history  of  aerial  ropeways,  deal- 
ing with  both  single  and  double  lines. 

The  history  of  the  employment  of  ropes  suspended 
above  the  ground  for  carrying  loads  is  lost  in  obscurity, 
but  there  is  definite  evidence  of  a  ropeway  which  worked 
in  a  satisfactory  manner  as  early  as  about  the  year  1640, 
in  the  town  of  Dantzig,  the  plant  being  used  to  convey 
earth  and  stone  from  a  mountain  to  that  town. 

It  was,  however,  not  until  the  introduction  of  wire 
ropes  in  1834,  that  aerial  ropeways  as  a  means  of  trans- 
port were  used  commercially.  The  first  patents  for  such 
plants  were  taken  out  in  England  by  Charles  Hodgson  who 
erected  a  number  of  ropeways  principally  on  what  is 
termed  the  single  rope  system,  i.e.  where  one  endless 
moving  rope  both  supports  and  carries  the  load,  as  in  the 
case  of  the  one  now  working  at  this  colliery.  His  specifi- 
cation also  covered  the  double  rope  system,  where  two 
fixed  cables  are  used  as  rails,  and  a  third  lighter  endless 
cable  is  used  for  hauling  the  loads  along  the  rail  ropes. 

Development.— -The     latter    of     these     two    systems, 
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i.e.  the  double  rope,  was  generally  adopted  and  improved 
by  continental  engineers  in  course  of  time,  and  in  spite 
of  its  inherent  disadvantages  became  a  comparatively  effi- 
cient means  of  transport,  so  that  up  to  about  1889,  it  was 
generally  considered  that  if  permanent   and  satisfactory 
work  was  required,  the  double  rope  S3^stem  was  the  type 
to    adopt,   for   the   single    rope   type,  still  in  its  original 
undeveloped  form,  being  used  only  for  light  capacities, 
where  no  severe  grades  or  big  spans  occurred.     Unfortu- 
nately, the  prejudice  thus  formed  against  the  single  rope 
type  in  the  earlier  stages  of   the  history  of   commercial 
ropeways  still  clings  to  it  in  certain  quarters,  in  spite  of  the 
ample  proof  which  practice  has  now  given  us  that,  pro- 
perly designed,  the  single  rope  is  in  most  cases  preferable. 
In  1889  Mr.  J.  Pearce  Roe  took  out  patents  for  im- 
provements and  new  ideas  in  connection  with  the  single 
rope  system,  in  consequence  of  which  the  single  rope  not 
only  became  equal  to  the  double  rope  type  in  its  ability  to 
deal   with   natural    difficulties,    but    had    the    additional 
advantage  of  being  less  complicated  and  less  costly.     Year 
by  year,  the  mechanical  details  of  this  system  have  been 
greatly  improved,  with  the    result   that,  except  in   some 
most  unusual  circumstances,  the  single  rope  system  seems 
the  most  economical  and  efficient. 

Ropeways  on  the  single  rope  principle  have  been 
built,  which  are  carrying  as  much  as  170  tons  per  hour 
over  rough  and  mountainous  ground  and,  on  ordinary 
grades,  510  tons,  whilst  grades  of  25 °  are  well  within  the 
working  limit  of  efficiency  of  the  Roe  clip.  Instances  are 
on  record  of  the  simple  saddle  type  of  Roe  clip,  working 
efficiently  on  grades  as  330  and  350,  or  1  to  Jths,  i.e. 
measuring  the  perpendicular  into  the  hypotenuse.  These 
facts  seem  nevertheless  to  be  overlooked  by  most  writers  of 
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text-books  on  the  subject  of  ropeways,  who  appear  still 
to  cling  to  early  beliefs  and  prejudices,  which  have  long 
since  been  disproved  by  years  of  experience. 

When  considering  the  Saltore  installation  we  asked 
the  builders  of  this  line  why  they  confined  themselves 
almost  entirely  to  the  single  rope  system  and  advocated  it 
so  strongly,  yet  occasionally  advised  and  installed  the 
other,  and  to  use  their  own  words — ' ( undoubtedly  circum- 
stances sometimes  arise  where  the  double  rope  is  the  better 
of  the  two,  e.g.  where,  on  a  line  having  an  hourly  capacity 
of  only  40  tons,  loads  of  5  tons  net  weight  have  to  be 
carried.  To  carry  these  loads  without  undue  sag  a  cable 
having  a  breaking  strain  of  about  go  tons  would  be 
required,  assuming  average  ground.  Now  a  cable  of  the 
necessary  diameter  to  obtain  this  breaking  strain  would 
require  terminal  sheaves  of  at  least  15  ft  diameter  for  the 
ropes  to  turn  around  without  serious  injury.  This  at  once 
entails  a  very  broad  gauge  line  and  heavy  and  expensive 
terminal  gear.  The  cables  would  furthermore  have  had  to 
be  of  very  high  quality  steel  and  would  consequently  be 
expensive." 

Running  a  double  rope  system  on  the  line  in  question 
would  enable  standing  cables  of  a  much  lower  quality  and 
consequently  of  cheaper  first  cost  to  be  introduced.  The 
gauge  of  the  line  would  be  kept  to  reasonable  dimensions 
and  the  terminal  driving  and  tension  gear  greatly  reduced 
in  cost,  as  it  would  have  only  to  take  a  light  \"  diameter 
rope,  with  a  comparatively  light  pull. 

Costs  of  operation. — These  vary  largely  with  the  ter- 
minal arrangements  of  any  given  plant,  but  assuming 
that  the  terminals  can  be  designed  to  best  suit  ropeway 
requirements  without  undue  inconvenience  to  other 
arrangements,  capacities  up  to  60  tons  per  hour  can  be 
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handled  with  the  employment  of  only  six  men,  assuming 
that  the  material  conveyed  can  be  dealt  with  in  bulk,  i.e. 
through  hopper  doors,  and  also  assuming  that  two  men  are 
employed  at  the  unloading  terminal  for  tipping  purposes. 
On  some  plants  it  is  possible  to  eliminate  these  men  by 
means  of  automatic  tips,  thus  reducing  the  labour  charge. 
The  foregoing  would  imply  a  bunker  at  the  loading  ter- 
minal with  a  total  length  of  shunt  rails  at  that  point  of 
not  more  than  30  yards.  Square  or  circular  hoppers  of 
reasonable  height  give  the  most  economical  means  of  filling 
to  meet  these  requirements.  Where  long  hoppers  have  to 
be  introduced,  the  shunt  rail  is  perforce  also  lengthened, 
as  is  also,  therefore,  the  travel  of  the  buckets.  Though 
the  shunt  rail  is  graded,  in  practice  a  long  length  of  rail 
always  entails  more  labour.  The  introduction  of  angle 
or  other  intermediate  stations  also  necessitates  the  intro- 
duction of  more  labour,  as,  though  such  stations  can  be 
made  automatic,  it  is  not  advisable  in  practice  to  keep  a 
running  machine  with  no  one  near.  If  such  stations  are 
in  view  of  other  portions  of  the  plant  where  labour  is 
employed,  there  would  then  be  no  necessity  to  employ  an 
extra  man  at  an  angle. 

Power. — Compared  to  other  forms  of  traction,  the 
power  required  on  ropeways  is  low.  The  coefficient  of 
friction  varies  from  a  seventeenth  to  a  hundredth  allowing 
for  rope  bending  and  so  forth,  but  excluding  terminal  fric- 
tion for  which  there  should  be  allowed  anything  from  4  to 
10  h.p.  according  to  the  capacity  and  arrangement  of  the 
terminal. 

Bearing  in  mind  the  details  and  points  above  referred 
to,  one  naturally  asks  for  the  advantages  and  disadvantages 
of  the  two  systems,  and  briefly  they  may  be  tabulated  as 
follows  :  — 
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The  advantages  of  the  single  rope  system  are  : — 

i.  The  employment  of  a  plain  endless  rope,  which 
both  suspends  and  carries  the  loads  along,  and 
is  subject  to  even  all-round  wear,  and  can  be 
readily  inspected  and  greased  whilst  passing  the 
terminals. 

2.  The  employment  in  the   Roe  system  of  saddle 

clips  of  simple  but  efficient  construction,  which 
permit  of  the  cable  being  greased  in  a  thorough 
manner,  by  which  its  life  is  greatly  increased. 

3.  Distributing  the  rope  pressure  over   a   series  of 

balanced  sheaves,  mounted  on  those  supports 
which  have  the  greatest  weight  to  sustain ,  such 
sheaves  being  so  arranged  as  to  automatically 
distribute  the  travelling  load  pressure  equally 
between  each  one  in  a  given  group.  Thus  the 
rope  is  subjected  only  to  easy  curves  or  deflec- 
tions, and  each  sheave  to  a  limited  pressure. 
By  this  means  the  difficulties  formerly  experi- 
enced in  working  long  spans,  and  the  distress 
to  the  rope  resulting  therefrom,  have  been 
satisfactory  overcome 

4.  The  automatic  action  of  the  carriers,  which  take 

on  to  and  leave  the  cable  at  the  stations  with- 
out any  separate  coupling  operations,  and  which, 
when  once  on  the  rope,  can  onl}^  be  released 
by  being  lifted  bodily  off  ;  if  by  chance  or  care- 
lessness a  carrier  is  allowed  to  run  along  the 
station  shunt  rails  unattended,  it  simply  at- 
taches itself  automatically  to  the  cable. 

The  disadvantages  of  the  single  rope  system  are: — 
1.  The  difficulty  of  constructing  a  suitable  grip  to 
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grip  efficiently  on  long  grades  steeper  than  300 
or  35°- 

2.  The  proportionately  heavy  bending  stresses  in- 

duced in  the  cable  on  short  ropeways  where 
heavy  capacities — 100  tons  and  upwards— have 
to  be  carried,  and  where,  owing  to  the  great 
number  of  turns  per  minute  which  the  cable 
makes  around  the  terminal  sheave,  a  flexible 
rope  has  to  be  employed. 

3.  Where  individual  loads  of  3  or  5  tons  or  upwards 

have  to  be  conveyed  over  a  long  distance,  the 
diameter  of  the  single  rope  and  the  consequent 
heavy  terminal  gear  and  excessively  broad 
gauge  of  the  line  would  be  such  as  to  prevent 
its  economic  adoption. 

The  double  rope  system  shows  to  advantage — 

1.  Where  comparatively  short  lines  of  heavy  capa- 

city are  introduced. 

2.  Where  abnormally  steep  grades  over  a  consider- 

able distance  occur. 

3.  Where  abnormally  heavy  individual  loads  com- 

pared to  the  hourly  tonnage  of  the  plant  have 
to  be  carried. 

The  disadvantages  of  the  double  rope  system  are  : — 

1.  Having  two  sets  of  cables  and  therefore  the  cost 

of  renewing  the  ropes  is  greater,  as  there  are 
more  ropes  to  replace. 

2.  The  rail  cables,   being  fixed,  are  subject  to  un- 

even wear  at  different  parts  of  the  line,  and 
suffer  severely  at  elevations  or  ridges,  while,  in 
addition  the  wear  is  confined  to  the  top  surface 
of  the  cables  only,  except  at  trestles  or  supports, 
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where  local  wear  takes  place  on  the  under- 
side. 

3.  The  inspection,  etc.,  of  the  fixed  cables  has  to  be 

performed  by  men  travelling  over  the  line  on 
carriers. 

4.  The  existence  of  a  separate  traction  rope,  with 

its  attendant  coupling  devices  on  the  carriers, 
involving  independent  operation  and  mecha- 
nism for  attaching  them,  which,  to  work  pro- 
perly, must  be  kept  clean,  oiled  and  in  order, 
involving  a  certain  amount  of  skilled  attention. 

The  foregoing  note  refers  to  that  type  of  ropeway 
where  the  loads  follow  each  other  in  succession,  travelling 
always  in  an  endless  chain,  the  "  fulls"  going  down  one 
side  of  the  ropeway,  and  the  " empties"  returning  along 
the  other.  There  is  another  type  where  only  two  carriers 
are  used  on  the  installation,  these  travelling  backwards  and 
forwards  on  the  same  side  of  the  line  but  in  reverse  direc- 
tions to  each  other,  one  carrier  or  load  being  at  one  end  of 
the  ropeway  when  the  other  is  at  the  opposite  end. 

This  type  is  commonly  known  as  the  "  to  and  fro  "  or 
jig-back  system,  and  is  that  usually  adopted  where  com- 
paratively short  distances  have  to  be  crossed. 

This  is  the  simplest  form  of  ropeway  and,  as  the 
carriers  do  not  pass  round  the  terminals  but  are  brought  to 
a  standstill  at  the  end  of  each  journey,  the  introduction  of 
safety  ropes,  double  carrying  ropes  for  heavy  loads — which 
on  an  ordinary  standard  ropeway  would  mean  terrible 
complication — becomes  a  comparatively  easy  matter. 

The  general  arrangement  of  Saltore  aerial  ropeway 
and  screening  plant  is  shown  in  Plate  2. 

The  ropeway  is  built  on  the  single  line  principle  and 
designed  to  carry  35  tons  per  hour  in  7  cwt.  buckets. 
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The  screening  plant  is  on  the  Marcus  principle  and  is 
built  to  screen  500  tons  in  8  hours.  It  is  fed  by  a  cross 
belt  from  the  aerial  ropeway  and  a  friction  tippler  from 

No.  2  pit. 

Saltore  property  contains  4,500  bighas  of  Dishergarh 
coal,  and  is  peculiarly  situated,  being  divided  into  two 
areas,  one  known  as  the  main  land,  where  Nos.  2  and  3  pits 
are  situated,  and  the  other  as  the  Island  where  No.  1  pit  is 
located.     The  area  of  the  latter  is  1,000  bighas. 

The  Island  is  divided  from  the  mainland  by  the 
Damuda  river,  and  the  nearest  point  from  bank  to  bank 
where  any  kind  of  transport  could  take  place  is  at  the  site 
where  Nps.  2  and  3  trestles  of  the  aerial  ropeway  are  set. 
This  span  is  1,500  ft. 

The  problem  that  had  to  be  faced  was  how  to  get 
No  1  pit  coal  into  wagons.  It  was  impossible  to  cart  it, 
except  during  the  dry  season,  and,  as  this  operation  cost 
12  annas  per  ton,  the  amount  carted  was  very  limited. 

After  many  schemes  had  been  considered  and  after 
borings  had  been  put  down  in  the  river  bed,  it  was  found 
that  no  device  could  be  made  a  financial  success  except 
that  of  an  aerial  ropeway.  This  was  adopted  and  the 
ropeway  you  see  to-day  was  erected  in  June  of  last  year 

(1912). 

A  trial  was  made  three  days  after  the  rope  was  first 
started,  and  proved  that  what  the  makers,  Messrs.  Rope- 
ways, had  guaranteed,  viz.  the  transport  of  350  tons  of  coal 
in  10  hours,  could  be  performed  in  9. 

The  line  is  built  to  work  under  the  following  condi- 
tions:—  j 

Length  of  base  ...     3345  ft- 

Length  over  trestles         . .     3450  ,, 
Number  of  sections  . .      1 
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Capacity        . .  •  •  35  tons  per  hour. 

Difference  in  altitude  . .  57  ft.  against  load. 

Capacity  of  carriers  . .  7  cwt 

Spacing  of  carriers  . .  288  ft. 

Number  per  hour  . .  100. 

Time  interval  . .  36  seconds. 

Velocity  of  rope  . .  480  ft.  per  minute. 

Number  of  carriers  . .  28. 

Power  . .  . .  17  B.H.P.  nett. 

Number  of  trestles  . .  3 

The  rope  is  7200  ft.  long  and  made  of  improved  con- 
struction (3J*  cir.)  with  a  breaking  strain  of  43  tons, 
giving  a  factor  of  safety  of  5. 

The  trestle  sheaves,  25!"  diameter,  are  fixed  on 
quadruple  and  pair  balance  beams  for  automatically  distri- 
buting the  cable  pressure  which  is  170  lb.  per  square  inch. 

The  terminal  machinery  for  the  driving  station,  com- 
prises a  cast-iron  terminal  wheel  7'-6//  diameter,  mounted  on 
a  mild  steel  shaft,  a  spur  wheel  and  pinion,  with  vertical 
counter  shaft,  and  the  necessary  belt  pulleys. 

The  terminal  gear  for  the  tension  station  comprises  a 
terminal  wheel  7 '-6"  diameter,  fixed  upon  a  sliding  frame 
with  runners  and  tension  rope  wheels,  working  in  connec- 
tion with  a  constant  tension  winch,  gearing  into  a  tension 
rope  drum,  and  is  provided  with  8  tons  of  C.I.  cheese 
weights  (plate  3). 

The  distance  from  the  unloading  station  where  the 
coal  is  dumped  on  to  a  cross  belt,  delivering  on  to  the 
main  conveyor  (see  plate  No.  4)  to  No.  1  trestle  (see  plate 
No.  5),  is  600  ft.,  and  the  height  of  this  trestle  is  59  ft.  and 
4  ft.  foundation.  From  No.  1  trestle  to  No.  2  (see  plate 
No.  6)  the  distance  is  600  ft.,  the  height  being  118  ft.  and 
12  ft.  foundation.     You  will  notice  that  this  trestle  carries 
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eight  sheaves  on  the  loaded,  and  four  on  the  empty  side. 
This  has  been  arranged  to  counteract  any  sharp  angle 
which  otherwise  would  be  due  to  the  heavy  sag  (90  ft.), 
between  this  and  No.  3  trestle,  which  is  105  ft.  high  and 
12  ft.  foundation. 

The  span  between  these  two  trestles  is  1500  ft.,  the 
angle  of  which  you  will  find  in  the  profile,  plate  No.  11. 

Trestle  No.  3  (see  plate  No.  7)  is  fitted  with  eight 
sheaves  on  the  loaded  side  and  six  on  the  empty,  as  this 
has  to  take  the  heavy  grade  up  from  the  loading  station. 
The  distance  from  this  trestle  to  tension  station  and  bunker 
is  600  ft. 

The  bunker  (plate  No.  8)  is  of  200  tons  capacity  and 
fed  by  hand-balanced  tipplers. 

As  the  buckets  leave  the  rope  they  traverse  the  bull 
rail,  which  is  gauged  to  meet  requirements,  and  pass  under 
the  sluice  doors  of  the  bunkers  for  loading.  You  will 
notice  that  these  doors  have  been  so  arranged  as  not  to 
chop  the  coal  when  closing  (see  plate  9).  This  is  an  im- 
portant matter,  as  otherwise  coal  would  be  badly  crushed, 
and  often  great  difficulty  is  experienced  in  closing  the  door, 
when  the  bucket  is  full. 

The  buckets  leave  the  bull  rail  on  the  loaded  side  at 
the  same  speed  as  the  rope  passes  the  flush,  causing  the 
minimum  amount  of  friction  between  the  clip  and  rope. 

You  will  notice  in  plate  10  how  the  buckets  are  sus- 
pended and  how  the  clip  rides  on  the  rope.  The  set-off  in 
the  clips  lies  in  the  lay  of  the  rope. 

Details  of  anchorage  will  be  found  in  plate  4. 

As  you  are  well  aware,  the  life  of  any  rope  depends  on 
the  way  it  is  treated,  the  friction  it  has  to  sustain,  and  the 
angles  it  has  to  form. 

This  rope,  in  making  one    revolution  (6900  ft.),    is 
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only  frictionized  to  the  extent  of  3o'2"  or,  in  other 
words,  one  point  of  any  portion  of  this  rope  meets  a 
rubbing  surface  in  making  one  revolution  of  30V  only. 
Therefore  the  life  of  the  rope  may  be  taken  at  roughly 
14  years,  if  we  calculate  it  to  carry  72,000  tons  per  year, 
taking  as  our  maximum  for  the  life  of  the  rope  1,000,000 
tons. 

I  am  well  aware  that  a  life  of  14  years,  to  the  Mining 
Engineer's  mind,  appears  incredible,  but,  if  you  take  into 
consideration  the  short  length  that  is  exposed  to  friction, 
compared  with  other  ropes  of  which  75  to  85  %  of  their 
length  are  always  in  contact  with  rubbing  surface,  and 
which  last  2 \  to  3^  years,  you  will  realize  in  a  moment  the 
possibility  of  a  rope  which  is  designed  to  work  under 
ropeway  conditions,  having  a  much  longer  life. 

The  ropeway  is  belt  driven  by  a  pair  of  30  h.p. 
engines,  of  which  only  17  h.p.  are  utilized. 


DETAILS   OF  COST  AND   OF  WORKING   EXPENDITURE. 

Ropeway   material,   including   freight, 

duty,  landing  charges 
Inspection,  erection  and  supervision 
Erection  and  labour 
Erection  and  stores 


WORKING   EXPENSES 
One  engine  driver 
One  fireman 
One  greaser 

Six  unloading  and  loading  coolies   . 
Oil  two  seers  at  4  annas. 


Rs. 
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Average  cost  3  pies  per  ton  on  6000  tons  per  month. 
Steam  is  taken  from  the  main  boiler  plant  which  drives  the 
colliery,  and  coal  consumption  may  therefore  be  ignored. 

Makers — Ropeways  Limited,  London. 

SCREENING. 
The  screening  plant  is  built  on  a  modified  Marcus  prin- 
ciple, and  is  fed  from  the  ropeway  by  a  cross  belt,    and 
from  a  tippler  at  No.  2  pit. 

The  plant  is  designed  to  screen,  and  convey,  500  tons 
in  8  hours  into  the  following  sizes: — 

Steam  coal,  anything  above  if-" '. 

Mill  rubble  anything  between  if"  and  f". 

Brick  burning  rubble  anything  between  f-"  and  ■§". 

Dust  anything  below  \" . 

The  coal  from  the  pit  passes  through  the  friction 
tippler  down  a  shoot,  which  is  controlled  by  a  distributing 
roller,  on  to  the  main  screen. 

The  coal  from  the  aerial  ropeway  is  tipped  into  a 
shoot,  which  is  controlled  by  a  distributing  roller,  and 
which  delivers  it  on  to  the  cross  belt,  and  from  there  to  the 
main  screen. 

The  coal  is  treated  as  follows : — 

Mesh  for  the  dust  is  placed  first,  and  the  dust  is 
deposited  directly  into  a  hopper.  The  B.B.  rubble  is 
conveyed  forward,  and  it  is  our  intention  to  deliver  this 
direct  into  trucks  as  shown  in  plate  No.  2. 

The  remainder  of  the  coal  consisting  of  mill  rubble 
and  steam  coal  passes  over  the  second  half  of  the  screen 
and  delivers  direct  into  wagons.  Perhaps  it  is  more 
correct  to  say  that  the  steam  coal  is  delivered  direct  into 
wagons,  as  at  the  time  of  writing  the  alterations  to  track 
for  loading  the  small  coal  direct  into  wagons  have  not 
been  completed. 
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It  is  also  the  intention  to  water-spray  the  whole  of 
the  coal  as  it  passes  over  the  small  screen,  as,  in  this 
country,  where  wet  coal  is  dealt  with,  a  certain  amount  of 
dust  passes  forward,  adhering  to  the  large  coal,  from  which 
it  cannot  be  separated  except  by  spraying. 

Two  compression  cylinders  have  been  arranged,  and 
fitted  to  the  reciprocating  parts  of  the  screen,  to  absorb 
shock. 

The  idea  of  fitting  these  is  to  retard  the  motion  of 
the  second  half  of  each  return  stroke,  and  to  accelerate 
during  the  first  half  that  of  each  forward  stroke.  The 
cylinders  compress  up  to  70  lbs.  per  square  inch. 

The  engine  is  of  the  single  pattern  type,  generating 
24  B.H.P.  at  125  r.p.m. 

On  the  crank  shaft  of  the  engine  is  a  belt  pulley, 
which  drives  the  main  counter  shaft. 

The  main  counter  shaft  drives,  by  means  of  a  sprocket 
wheel,  the  main  screen  shaft  and  runs  at  96  r.p.m. ;  to  the 
latter  is  connected  the  eccentric  of  the  screen. 

I  claim  an  advantage  for  this  plant  over  the  jigging  and 
belt  type,  in  that  the  coal  never  leaves  the  conveyor  and 
is  not  subject  to  the  rough  treatment  it  receives  on  a 
jigger.  As  regards  first  cost  there  is  little  or  no  differ- 
ence,   nor   has   the   latter    any    advantage    in    operating 

charges. 

COST   OF   PLANT    ERECTED. 

Screening    plant    material,    including 

freight,  duty,  landing  charges  and 

railway  freight                                 ..  Rs.  11,013  13  3 

Inspection  fees                    . .                  . .  ,,          130     8  o 

Erection,  foundation  and  labour         ..  ,,      2,087  10  5 

Erection  stores                    . .                  . .  , ,          488     9  o 

Rs.  13,720     8     8 
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DISCUSSION. 

C.  H.  McCale:  I  do  not  agree  with  Mr.  Tarlton's  state- 
ment that  the  single  rope  is  in  most  cases  preferable. 
The  single  rope  has,  in  my  opinion,  only  one  advantage, 
and  that  is  (< cheaper  in  first  cost,"  while  the  only  dis- 
advantage against  the  double  rope  system  appears  to  be 
"  dearer  in  first  cost."  This  method  has  its  own  advan- 
tages besides  those  common  to  the  single  rope  system. 
The  double  rope  is  undoubtedly  the  best  method  to  adopt. 

Mr.  Tarlton  says  that  it  is  necessary  to  use  locked 
coil  ropes  for  carrying  the  load  with  the  double  rope 
system.  I  would  like  to  mention  that  while  locked  coil 
ropes  are  to  be  preferred,  their  use  is  not  absolutely  essen- 
tial. We  have  instances  in  England  where  the  carrying 
ropes  are  divided  into  separate  lengths  of  rope  to  every 
span  or  between  each  trestle.  Old  haulage  ropes  have 
been,  and  are  still  being,  used  for  this  purpose. 

I  am  not  in  a  position  to  state  what  the  breaking 
strain  of  these  haulage  ropes  was  when  they  were  fitted 
for  this  work. 

Mr.  Tarlton  suggests  capacities  up  to  60  tons  per  hour 
for  the  single  rope  system,  while  the  builders  of  the 
Tarlton  ropeway  advise  that  "  where,  on  line  having  an 
hourly  capacity  of  only  40  tons,  loads  5  tons  net  weight 
have  to  be  carried,  they  would  not  adopt  the  single  rope 
method.  Their  reasons  for  this  are  given  on  page  45  of 
the  paper. 

The  single  rope  is  not  efficient  nor  economical  for 
large  capacities  and  heavy  loads. 

Will  Mr.  Tarlton  inform  us  whether  or  not  the  rope 
"grippers"  are  lined  with  leather,  paper,  pulp,  or  other 
similar  soft  material  ? 

In   the   table   of    "  Details   of   cost   and  of   working 
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expenditure/'  cost  for  erection  is  given  under  three  head- 
ings. I  would  be  much  obliged  if  Mr.  Tarlton  would  ex- 
plain these  lines  as  they  do  not  seem  to  me  to  be  quite 
clear.     Is  it  meant  that — 

(i)  Inspection  and  Supervision  during  erection. 

(2)  Labour  for  erection 

(3)  Stores  for  erection. 

Or  is  the  total  cost  for  erection  divided  equally  under 
each  of  the  three  headings  ? 

A  vote  of  thanks  to  Mr.  Tarlton  having  been  passed , 
the  paper  was  partially  discussed,  but  owing  to  the 
lateness  of  the  hour,  further  discussion  on  the  paper  and 
on  others  on  the  agenda  was  postponed. 

The  meeting  then  closed  with  a  vote  of  thanks  to  the 
Asiatic  Society  of  Bengal  for  the  use  of  their  room. 


Annual  Dinner. 

The  Annual  Dinner  was  held  at  the  Volunteer  Head- 
quarters, Strand,  Calcutta,  at  8-15  p.m.  The  President, 
Mr.  A.  S.  Thomson,  was  in  the  chair,  the  guests  of  the 
evening  being  the  Honourable  Sir  Willam  Duke,  k.c.i.E., 
c.s.i.,  i.C.s.,  and  the  Honourable  Mr.  P.  C.  Lyon,  c.s.i., 
i.c.s.  The  following  list  includes  the  names  of  the  mem- 
bers and  their  guests  present : — 

G.  F.  Adams,  Thos.  Adamson,  C.  T.  Ambler,  P.  H.  Ashcroft,  G.  W» 
Barnes,  R.  Barrowman,  R.  G.  M.  Bathgate,  D.  Blair,  C.  B.  Blakelock, 
R.  J.  Browne,  J.  Bullock,  H.  Burkinshaw,  G.  Castles,  A.  J.  W.  Christie. 
W.    Crawford,    D.    C.    Crerar,    D.    K.  Cunnison,    Geo.   Dixon,    W.    R. 

Dobermann,   A.    Duff, Edwards,  W.  T.  T.  Elliott,  Glen  George, 

H.  G.  Graves,  G.  M.  Hall,  H.  H.  Hayden,  G.  L-  B.  Henderson,  A.  H. 
Higby,  T.  W.  Hockly,  Lt.-Col.  F.  C.  Hughes,  J.  S.  Hunter,  Jardine 
Skinner  &  Co.  (representative),  J.  S.  Kean,  G.  Lea,  VV.  A.  Lee,  J.  H. 
Lindsay,  P.  F.  Linton,  F.  A.  S.  Longley,  C.  J.  G.  Loveband,  H.  V. 
Low,  C.  H.  McCale,  H.  McGee,  J.  Mackintosh,  P.  Mitchell,  D.  Morrison, 
G.  Naysmith,  J.  A.  Oliver,  Dr.  O'Connor,  W.  H.  Phillips,  K.  Preston, 
T.  W.  T.  Quarmby,  A.  J.  Rayner,  H.  C.  Read,  H.  H.  Reynolds,  A.  K. 
Rhoden,  E.  H.  Roberton,  A.  Russell,  T.  Samson,  E.  S.  Saunders,  S.  H. 
Seddon,  H.  W.  Sparkes,  E.  S.  Tarlton,  H.  M.  Tarlton,  J.  Thomas, 
A.  S.  Thomson,  D.  Thomson,  H.  T.  Thomson,  Wm.  Wanklyn,  Thos. 
Walsh,  J.  B.  Wardlaw,  H.  Webber,  W.  Webber,  C.  S.  Whitworth,  F. 
Powell  Williams,  J.  Wilson,  J.  P.  Wyness. 

The  guests  of  the  Institute  were  : — 

Hon'ble  Sir  William  Duke,  k.c.i.E.,  C.i.e.,  i.c.s.,  Hon'ble  Mr. 
P.  C.  Lyon,  c.s.i.,  i.c.s...  Hon'ble  Sir  F.  G.  Dumayne,  Messrs.  R.  S. 
Highet,  G.  C.  Godfrey,  Col.  C.  A.  R.  Browne,  Messrs.  A.  Topping,  F. 
Rawson,  c.m.G.,  W.  H.  Everett,  and  A.  Dryden. 
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After  dinner,  the  President  proposed  the  toasts  of 
the  "  King-Emperor  ' '  and  of  i(  The  Viceroy,' '  which  were 
duly  honoured. 

The  President  then  proposed  the  toast  of  "  The  Govern- 
ment of  Bengal.' '     He  said  : — 

Gentlemen, — The  toast  I  have  now  to  give  you  is  that  of  the 
Government  of  Bengal.  The  interest  that  this  Government  has  taken 
in  the  Institute,  ever  since  its  inception,  we  take  as  reflecting  a  deep- 
seated  concern  for  the  welfare  of  the  Mining  Industry,  and  the  presence 
of  members  of  Council  with  us  to-night  is  a  further  compliment  to  the 
Institute,  which  all  its  members  must  greatly  appreciate.  I  should  like 
also  to  give  you  the  toast  of  the  Government  of  Behar  and  Oiissa,  but, 
gentlemen,  we  are  not  to-night  in  Behar  and  Orissa.  At  the  same 
time  it  would  be  very  ungracious  of  me  if  I  did  not  on  this  occasion 
mark  our  appreciation  of  the  personal  interest  which  His  Honour  Sir 
Charles  Bayley  has  taken  in  us  ever  since  he  took  up  the  reins  of  office. 
He  came  to  see  us  in  Jharia  last  monsoon,  which  is  by  no  means  the 
most  comfortable  time  of  the  year  for  touring,  and  during  the  two  days 
he  spent  among  us  he  lost  no  opportunity  of  proving  that  our  welfare 
would  be  his  care.  To  his  Government  has  been  entrusted  the  task  of 
framing  rules  for  both  provinces  under  the  Mining  Settlement  Act. 
I  understand  that  these  rules  have  been  drafted  and  will  shortly  be 
published  for  criticism.  I  hope  it  will  not  be  long  before  His  Honour's 
Government  will  tackle  the  necessary  legislation  to  give  us  our  Jharia 
Water  Supply  Bill.  To  both  of  these  measures  do  we  look  to  put  an 
end  to  the  terrible  visitations  of  cholera  which  have  from  time  to  time 
stricken  down  our  labourers  in  the  Jharia  coal-field.  I  hope,  Sir,  that 
in  these  remarks  you  will  not  think  I  have  wandered  too  far  afield. 

I  think  that  every  man  has  stowed  away  in  the  deep  recesses  of 
his  mind  an  inherent  dislike  to  being  governed  at  all ;  but  we  have  to 
put  up  with  the  necessities  of  the  case,  and  it  is  perhaps  as  well  that  we 
cannot  all  have  our  own  way.  With  a  sympathetic  Government  such 
as  we  have  in  Bengal,  guided  by  a  wise  and  popular  Governor  ably 
assisted  by  a  Council  of  which  we  have  two  members  with  us  to-night, 
having  to  put  up  with  being  governed  is  made  exceedingly  pleasant. 

Still  although  Governments  are  good,  I  venture  to  suggest  that 
like  all  good  things  we  can  have  too  many  of  them.     Some  of  us  may 
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be  one  day  dealing  with  matters  under  the  Government  of  Bengal  and 
the  next  day  dealing  with  matters  under  the  Government  of  Behar  and 
Orissa,  and  this  may  result  in  the  same  subjects  being  thrashed  out  over 
again.  Last  year  at  this  gathering  my  predecessor,  our  gifted  Chief 
Inspector  of  Mines,  Mr.  Adams,  brought  this  subject  forward  in  a  very 
concise  manner,  but  unfortunately  His  Excellency  the  Viceroy  saw 
difficulties  in  the  way,  and  we  still  find  ourselves  in  two  provinces. 
I  am  not  prepared  to  say  that  all  the  coal-fields  should  be  in  Bengal 
or  that  they  should  all  be  in  Behar  and  Orissa,  nor  would  I  embarrass 
you,  Sir,  to-night  by  asking  you  to  give  us  your  opinion  on  this  point. 
I  know  that  we  are  not  the  only  pebbles  on  the  beach,  and  that  a  great 
variety  of  interests  have  to  be  studied,  but  I  do  suggest  that  to  be 
under  one  "coal "  Government  would  make  immediately  for  our  conve- 
nience, and  I  cannot  help  thinking  ultimately  for  our  good. 

This  is  a  big  question  and  it  cannot  be  settled  in  a  day.  But  what 
I  do  consider  might  be  settled  more  or  less  offhand  is  that  certain 
boards  and  committees,  on  which  we  meet  Government  officials,  to 
settle  matters  appertaining  to  Mining,  should  not  be  duplicated.  I  will 
refer  first  to  the  Mining  Education  Advisory  Board,  which  controls  the 
evening  lectures  on  Mining  for  our  young  men  who  are  seeking  to  be 
Colliery  Managers.  At  present  as  a  temporary  provision  we  have  one 
Board,  and  I  trust  that  this  arrangement  will  be  made  permanent. 
I  now  come  to  the  Mining  Boards  under  the  Indian  Mines  Act.  I 
understand  that  there  has  not  been  much  work  before  them  lately. 
But  any  day  our  restless  friends  at  Dhanbaid  may  ask  Government  to 
make  proposals  to  us  which  we  should  have  to  consider  through  our 
representatives  upon  these  boards.  I  do  not  see  any  use  in  doing  this 
work  twice  over.  I  see  that  under  the  wording  of  the  Act  there  shall  be 
a  Mining  Board  for  each  province,  but  surely  it  could  be  arranged  that 
the  personnel,  I  refer  both  to  official  and  non-official  members,  should 
be  the  same. 

We  would  not  be  human  if  we  had  no  grumble.  My  grumble  to- 
night is  regarding  the  state  of  the  roads  in  the  Raniganj  coal-field. 
I  would  like  to  take  you,  Sir,  over  the  Grand  Trunk  Road  from  the 
Barakar  Bridge  to  Ondal  (preferably  in  your  own  car)  that  you  might 
fully  appreciate  the  unevenness  and  roughness  of  its  surface.  I  might 
also  mention  the  other  roads  round  Asansol,  some  of  which  are  still  in  a 
bad   condition.     I    am   glad   to   say  that   others   have  been  improved 
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quite  recently,  which  improvement  we  hope  will  be   maintained   and 
extended. 

Another  point  I  would  like  to  mention  is  the  difficulty  we  have  at 
the  beginning  of  each  year  in  keeping  work  going  where  explosives  are 
necessary  owing  to  the  delay  in  getting  transport  licenses.  We  sym- 
pathize with  Government  and  recognize  that  in  these  days  of  dastardly 
outrages  the  utmost  care  has  to  be  taken  in  regulating  the  distribution 
of  high  explosives,  and  we  are  also  grateful  that  the  delays  are  not  so 
great  as  they  used  to  be :  but  even  short  delays  mean  money  lost. 

These  matters  I  feel  sure  have  only  to  be  realized  by  Government 
to  be  remedied  as  though  by  the  law  of  gravitation. 

The  Mining  Industry  is  to  us  our  little  world,  but  it  is  only  one  of 
the  many  industries  that  have  to  be  cared  for  by  the  Government  of 
Bengal,  yet  although  this  is  so  we  have  had  those  in  high  authority 
with  us  on  many  occasions,  not  only  as  to-night,  but  in  our  excursions 
seeing  for  themselves  the  conditions  under  which  our  work  is  done. 
This  entails  an  arduous  day  and  often  very  tiring  nights  of  railway 
travelling.  We  are  extremely  grateful  to  them,  and  on  your  behalf, 
gentlemen,  I  extend  a  very  cordial  invitation  to  the  Government  of 
Bengal  to  come  and  see  us  as  soon  as  possible. 

It  has  been  said  that  there  is  no  finer  body  of  men  than  those  who 
help  to  govern  the  destinies  of  this  our  Indian  Empire,  and  we,  who  can 
appreciate  some  of  their  difficulties,  can  fully  endorse  that  statement. 

Gentlemen,  I  now  ask  you  to  join  me  in  drinking  to  the  Govern- 
ment of  Bengal  coupled  with  the  name  of  Sir  William  Duke. 

The    Hon.    Sir   William    Duke  in  reply  to  the  toast, 

said : — 

Sir, — I  have  to  thank  you  for  the  very  kind  way  in  which  you  have 
proposed  and  our  other  hosts  have  received  the  toast  of  "  The  Govern- 
ment of  Bengal."  We  are  grateful  to  you  for  having  asked  two 
members  of  that  Government  to  dine  with  you.  I  personally  appre- 
ciate the  compliment,  all  the  more,  because  last  year  also  I  enjoyed 
your  hospitality  as  a  member  of  the  Government  of  Bengal,  but  a 
different  Bengal  from  the  present  one.  At  that  time  I  said  that  I  hoped 
that  the  changes  then  in  progress  might  leave  me  somewhere  where  I 
might  still  take  an  interest  in  the  advancement  of  the  Bengal  Mining 
Industry.  Well,  so  far,  they  have  done  so  and  have  left  me  in  a 
position  to  enjoy  your  hospitality  again,  though  it  is  true  that  I  have 
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not  the  good  fortune  to  be  in  immediate  touch  with  the  industry. 
That  privilege  belongs  to  my  colleague,  Mr.  Lyon,  who,  I  feel  sure,  will 
shortly  convince  you  that  you  tnve  lost  nothing  by  the  fact  and  that 
you  will  not  suffer  from  any  want  of  sympathy  or  attention  on  his 
part.  I  think  there  is  a  great  deal  to  be  said  for  your  view,  Sir,  that 
everyone  has  in  some  degree  an  innate  dislike  to  being  governed. 
Certainly,  we  all  dislike  being  interfered  with,  and  government  must  in 
some  degree  mean  interference.  I  used  myself  to  think  once  upon  a 
time  that  the  less  the  interference  the  better  the  government,  but  that 
is  not  altogether  a  modern  ideal.  The  man  who  is  engaged  in  the 
business  of  government  gets  such  feelings  drilled  out  of  him.  He  gets 
used  to  accepting  the  process  when  applied  to  himself  and  perhaps  even 
to  like  applying  it  to  others.  But  I  think  that  if  I  were  a  believer  in 
metempsychosis,  I  should  look  forward  to  another  existence  in  which  I 
should  obtain  compensation  for  all  this  by  being  a  most  strenuous 
critic  and  reformer  of  whatever  Government  might  have  to  do  with  me. 
We  are,  however,  all  the  creations  of  greater  powers  who  have  made 
us  what  we  are  while  not  even  you,  gentlemen,  are  able  to  select  your 
own  government.  I  have  no  doubt  many  of  you  think  you  would  be  — 
I  dare  say  some  of  you  really  would  be — better  off  for  all  being  under  a 
single  Government ;  but  I  cannot  see  any  possibility  of  that  being  done. 
The  question  has  been  settled  upon  still  wider  considerations,  and,  so 
far  as  I  can  jud^e,  where  we  are  we  must  stay.  Therefore,  what  we 
have  to  do  is  to  make  the  best  of  it,  and  you  have  to  make  the  best  of 
both  the  local  Governments  you  have  to  deal  with.  I  dare  say  it  has 
occured  to  you  that  there  is  one  compensation  in  having  to  do  with 
two  Governments,  namely,  that  if  either  of  them  is  inclined  to  be  kind 
to  you  in  any  particular  you  can  be  pretty  sure  that  the  other  will  have 
to  follow  its  example.  In  fact,  the  two  friends  may  prove  to  be  better 
than  one,  and  I  am  sure  that  you  recognize  friends  in  both  these 
Governments.  I  have  heard  with  pleasure  your  appreciation  of  the 
kindly  interest  which  Sir  Charles  Bayley  has  been  taking  on  the 
western  side,  and  I  know  that  the  head  of  our  own  Government  takes 
no  less  interest  in  all  that  makes  for  the  progress  of  the  country,  while 
the  other  members  of  his  Government  are  already  drawn  to  you  by 
reason  of  their  long  association  with  Bengal  which  makes  the  further- 
ance of  its  prosperity  a  sort  of  local  patriotism  with  them. 

As  to  the  specific  questions  which  you  have   mentioned.     I    have 
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already  told  you  that  I  am  not  very  well  qualified  to  speak,  since  I 
only  deal  directly  with  very  few  matters  connected  with  mining.  Still, 
with  Mr.  Lyon's  permission,  I  may  say  a  word  or  two  from  such 
knowledge  as  I  possess. 

The  Mining  Educational  Advisory  Board  has  so  far  remained  joint 
for  the  two  Provinces.  It  has  classes  in  each.  I  believe  no  difficulty 
has  arisen,  and  there  seems  every  prospect  that  it  may  continue  joint. 
We  recognize  the  convenience  of  such  an  arrangement.  The  Mining 
Board,  on  the  other  hand,  is  in  a  different  position.  The  law  requires 
one  in  each  Province,  so  we  must  have  two,  unless  we  can  show  that  it 
is  worth  while  amending  the  law.  As  you  have  said,  Sir,  there  has  not 
been  much  for  the  Boards  to  do  as  yet.  There  may  be  a  good  deal  to 
do  in  the  future  for  individual  mines;  but  for  such  matters  the  dupli- 
cation will  not,  I  think,  cause  difficulty.  On  the  other  hand,  questions 
as  to  rules  of  general  application  which  require  the  sanction  of  the 
Government  of  India  are  likely  to  arise  but  seldom.  As  to  running  two 
Boards  with  one  personnel,  I  fear  that  I  hardly  see  the  possibilit}7  so  far 
as  officials  are  concerned.  At  present,  you  have  some  of  the  local 
officers  on  the  Board,  and  I  presume  you  would  alwaj^s  want  to  have 
them  and  to  interest  them  in  its  work,  and  since  they  are  different  oil 
the  two  sides  of  the  frontier  it  looks  as  if  you  must  have  separate 
Boards. 

I  appreciate  your  kindly  suggestion  that  I  should  improve  my 
acquaintance  with  the  Grand  Trunk  Road  in  the  Asansol  subdivision  by 
driving  my  own  motor-car  over  it.  I  assure  you  that  I  have  a  high 
respect  for  my  car,  which  it  pleases  me  to  consider  a  very  good  one.  I 
have  a  still  higher  respect  for  my  own  bones.  I  have  also  followed  with 
great  interest  the  progress  of  the  recent  motor-car  contest  from  Howrah 
to  Gya,  and  I  assure  you  that  I  have  no  desire  to  imitate  the  experiences 
of  the  performers.  If  you,  Sir,  are  intent  on  this  tour,  I  should  expect 
you  as  the  host  to  provide  the  car,  having  first  provided  the  guests  with 
suitable  accident  insurance  policies.  Unless  you  see  your  way  to  this,  I 
shall  be  content  to  rely  on  your  testimony.  However,  I  hope  that  we 
may  be  spared  the  necessity  of  any  dangerous  experiments  by  the  fact 
that  measures  are  in  progress  which  ought  to  lead  to  considerable 
impprovement.  The  difficulties  in  recent  years  have  not  been  for  want 
of  funds,  which  have  been  fairly  liberally  provided,  but  for  want  of  a 
staff  under  the  District  Board  of  Burdwan  sufficient  to  supervise  and 
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carry  out  all  the  work  for  which  funds  were  available.  Arrangements 
are  being  made  by  which  the  Grand  Trunk  Road  in  the  subdivision  is 
to  be  handed  over  to  the  Local  Board,  which  contains,  I  believe,  several 
members  of  your  association,  to  be  managed  by  them  through  their 
own  engineer  along  with  all  the  local  roads.  This,  we  hope,  will  prove 
satisfactory  for  it  ought  to  put  the  power  of  improvement  very  much 
into  your  own  hands.  I  believe  these  arrangements  now  only  require 
the  formal  sanction  of  the  Burdwan  District  Board.  After  the  arrange- 
ment has  been  working  for  a  couple  of  years,  I  have  no  doubt  it  will  be 
a  pleasure  to  make  a  motor  tour  over  these  roads,  and  you  will  find 
your  motoring  visitors  increase. 

It  is  a  pity  that  there  are  still  difficulties  about  delay  in  getting 
transport  licences  for  explosives.  I  feel  it  the  more  because  the  diffi- 
culties are  so  old.  I  have  seen  attempts  made  to  remove  them  from 
time  to  time  for  more  years  than  I  care  to  remember,  and  it  is  disheart 
ening  when  that  sort  of  thing  still  continues.  However,  I  know  that 
amongst  the  new  rules  which  have  been  prepared  by  the  Department  of 
Commerce  and  Industry  there  is  one  which  will  effectually  put  an  end 
to  the  trouble  of  business  being  stopped  because  there  has  been  delay  in 
renewing  the  license.  I  hope  that  these  rules  will  soon  come  into  force, 
but  in  case  there  should  be  further  delay  in  giving  effect  to  the  rules  as 
a  whole  we  are  also  trying  our  best  to  have  one  at  least  brought  into 
force  at  once. 

Gentlemen,  the  matters  to  which  we  have  been  referring  are  cer- 
tainly important.  Everything  which  tends  to  remove  obstacles  and  to 
grease  the  wheels  of  progress  is  important.  But  I  am  glad  to  think 
that  none  of  the  inconveniences  under  which  you  may  have  suffered  has 
imposed  any  visible  check  upon  the  enormous  progress  which  mining 
enterprise  is  making  in  Bengal.  I  know  that  I  can  congratulate  you  on 
a  great  accession  of  prosperity  won  by  the  application  of  skill,  by 
endurance  and  by  determination  not  to  be  left  behind  in  utilizing  every 
improvement  that  science  makes  available.  I  thank  you  all  again  for 
the  very  kind  way  in  which  you  have  received  the  toast  of  "The 
Government  of  Bengal  "  to  which  I  have  the  honour  to  belong. 

The  Hon.  Mr.  P.  C.  Lyon  proposed  the  toast  of 
"Mineral  Industries  of  India."  In  the  course  of  his 
remarks,  Mr.  L,yon  said  : — 


1913.]  ANNUAL   DINNER.  65 

The  compensation  for  the  fact  that  I  have  to  make  a  speech  this 
evening  is  that  I  feel  that  I  have  some  cause  for  congratulation.  While 
you  have  allotted  to  my  colleague,  Sir  William  Duke,  the  somewhat 
difficult  task  of  expounding  the  virtues  of  the  Government  of  Bengal , 
you  have  given  to  me  an  easier  work  in  that  you  have  asked  me  to  pro- 
pose the  toast  of  the  mineral  industries  of  India.  I  am  aware  that 
these  industries  are  fully  represented  by  the  Mining  and  Geological 
Institute  of  India :  and  the  toast  therefore  resolves  itself  into  one  of 
"  your  noble  selves,"  the  toast  which  is  always  popular  and  will  un- 
doubtedly be  received  with  fitting  enthusiasm.  I  have  also  in  my  mind 
the  want  of  knowledge  of  the  mining  industries  in  India,  comforted  by 
the  thought  that  the  gentleman  who  replies  to  such  a  toast  is  expected 
to  know  all  about  the  subject  and  not  the  gentleman  who  proposes  the 
toast.  But,  although  I  have  no  practical  knowledge  of  the  industries 
with  which  you  are  connected,  that  does  not  prevent  me  from  taking  a 
sincere  interest  in  them  and  having  respect  for  them.  No  one  who  has 
worked  for  thirty  years  in  India,  and  has  seen  the  poverty  among  the 
vast  population  living  upon  the  land  whose  only  industry  is  agriculture, 
can  fail  to  acquire  a  deep  and  abiding  interest  in  those  industries  with- 
out which  the  poverty  must  continue  to  increase,  and  without  which 
there  can  be  little  hope  of  advancement  for  the  millions  of  this  country. 
And,  apart  from  such  a  general  interest,  the  stupendous  figures  which 
represent  the  advancement  of  the  industries  in  India  cannot  fail  to 
attract  any  Indian  observer. 

To  take  the  most  important  of  all  the  industries  with  which  most 
of  you  are  specially  connected,  the  coal  industry,  I  gather  that  twenty 
years  ago  the  output,  of  coal  was  barely  one-and-a-half  million  tons,  and 
that  the  railways  and  factories  were  to  a  great  extent  dependent  upon 
British  coal,  while  to-day  the  output  has  reached  the  figure  of  12 
million  tons  and  all  outside  coal  has,  I  believe,  been  banished  from  your 
market.  In  the  same  way  with  another  great  mineral  industry — that 
of  petroleum.  It  is  not  mam7  j^ears  since  the  only  kerosine  oil  in  the 
market  was  of  foreign  production,  whereas  now  India  and  Burma 
produce  220  million  gallons  of  oil  and  the  import  has  sunk  to  50  million 
gallons,  and  I  have  no  doubt  that  in  a  few  years  to  come  that  import 
of  foreign  oil  will  cease  altogether.  As  to  gold,  I  should  have  been 
nervous  about  making  any  reference  to  it  in  Calcutta  some  twenty  years 
ago,  when  gold  was  a  very  sore  subject  with  many  gentlemen  in  the 
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city,  but  I  think  now  that  you  can  record  with  equanimity  the  magnifi- 
cent output  of  gold  bars  from  the  Kolar  Gold  Fields;  and,  besides 
these,  the  outturn  of  manganese,  iron  ore.  and  the  ore  with  which 
aluminium  is  manufactured ;  and  I  learn  that  the  total  mineral  output 
in  India,  which  two  decades  ago  was  only  two  million  pounds,  has 
increased  fourfold  to  eight  million  pounds  since  that  time.  Now  it  is 
easy  to  understand  how  such  an  advancement  affects  the  industrial 
development  of  India,  and  as  a  practical  example  of  that  fact  I  may 
mention  that  I  believe  seventy  per  cent  of  your  coal  goes  to  the  factor- 
ies which  have  sprung  up  in  India  almost  within  our  recollection. 

One  of  the  subjects  which  is  of  the  greatest  importance  to  the 
administration  of  India  at  the  present  time  is  the  industrial  develop- 
ment of  the  country.  His  Excellency  the  Governor  only  two  nights 
ago,  at  a  similar  gathering  to  the  present  one,  expressed  his  deep  inter- 
est in  that  development  and  his  anxiety  to  turn  his  interest  into  action . 
I  think  you  may  rest  assured  that,  when  the  head  of  the  Province  has 
given  an  expression  of  such  a  wish,  his  colleagues  and  those  who  are 
subordinate  to  him  are  not  likely  to  be  slow  in  carrying  it  out.  When 
the  time  comes  I  have  every  hope  that  I  shall  not  be  found  wanting 
either  in  pressing  your  necessities  upon  the  consideration  of  higher 
authorities  or  doing  our  best  to  help  you.  ourselves.  I  say  this  without 
definite  reference  to  subjects  which  are  so  difficult  at  the  present  time 
as  those  of  import  jetties  and  docks.  You  have  doubtless  in  your  mind 
an  idea  of  how  help  can  best  be  given.  You  have  expressed  some  of 
those  ideas  this  evening,  and  I  can  only  say  that  we  are  anxious  to  know 
more  of  what  you  wish  from  us  in  order  that  we  may  help  you  better. 

Before  sitting  down  I  should  express  my  appreciation  of  the  value 
of  the  Mining  and  Geological  Institute  and  of  the  industries  about 
which  I  spoke.  It  appears  to  me  that  your  Institute  is  of  the  greatest 
importance  in  disseminating  and  focussing  information  and  in  convey- 
ing it  to  those  of  you  who  live  in  the  interior,  away  from  the  centre  of 
commerce.  While  it  helps  you  to  keep~  up-to-date,  it  also  helps  in 
promoting  good  fellowship,  and  it  certainly  keeps  up  the  traditions  of 
the  British  community  in  India  in  the  lavish  hospitality  which  you 
extend  to  your  friends.  Ycur  Institute  has  for  many  years  been  under 
the  guidance  of  men  whose  names  are  well  known  outside  this  country. 
You  have  had  Professor  Sir  Thomas  Holland,  whose  reputation  extends 
over  continents  outside  India,  and  you  have  had  another,  Mr.  Pickering, 
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who  only  recently  lost  his  life  at  Home.  Your  Institute  has  many 
objects  but  I  hope  I  will  put  in  the  forefront  one  of  them,  a  very  plain 
and  simple  object  which  is  recited  in  your  Articles  or  Association,  and 
this  is  to  accept  bequests,  gifts,  donations,  and  subscriptions.  I  have 
no  doubt  that  when  such  an  efficient  body  stands  ready  to  accept  good 
things,  those  good  things  will  be  forthcoming.  With  these  words  I 
commend  this  toast  for  your  acceptance. 

Mr.  William   Wanklyn,  in    responding   to   the  toast, 
said : — 

I  regard  it  as  a  high  honour  to  be  entrusted  with  the  reply  to  the 
toast  which  the  Hon.  Mr.  Lyon  has  proposed  in  such  felicitous  terms, 
and  which  has  been  received  so  cordially.  When  I  was  asked  by  Mr. 
Reynolds  to  undertake  the  duty  of  replying  I  confess  that  I  felt  some- 
what diffident  about  accepting  his  invitation  as  it  seemed  rather  a 
heavy  responsibility  to  speak  on  behalf  of  such  a  variety  of  important 
interests  as  is  included  under  the  general  term  of  "Mineral  Industries 
of  India."  But  the  Hon.  Mr.  Lyon  has  spoken  so  kindly  and  so  sym- 
pathetically that  what  I  feared  might  be  a  task  I  find  is  in  fact  a  very 
great  pleasure. 

Mr.  Chairman,  Mr.  Lyon  has  referred  to  the  great  advance  which 
has  been  made  by  the  Mineral  Industries  of  India  within  the 
past  20  years.  It  is,  I  venture  to  think,  an  advance  which  must 
be  of  the  greatest  interest  to  any  student  of  industrial  economics,  and 
I  know  that  I  am  expressing  the  feelings  of  the  representatives  of  one 
at  least  of  these  industries,  when  I  say  that  I  earnestly  trust  that  those 
in  authority  will  appreciate,  as  they  ought  to  be  appreciated,  the  figures 
which  have  been  quoted.  As  Mr.  Lyon  has  most  aptly  said,  no  one 
who  knows  the  poverty  of  a  country  given  up  to  agriculture  can  fail  in 
interest  in  the  development  of  those  industries  which  alone  can  relieve 
that  poverty.  Gentlemen,  may  I  go  further  and  say  that  in  our  opinion 
the  Government  of  such  a  country  is  not  fulfilling  its  great  functions  as 
it  should  do  if  it  does  not  make  a  point  of  fostering  and  encouraging  its 
industries  in  every  possible  way. 

We  are,  however,  encouraged  by  the  keen  and  practical  interest 
which  is  shown  by  the  present  administration  of  this  province  in  every- 
thing which  affects  our  industries.  His  Excellency  the  Governor  has  in 
many   ways  already  given  us  evidence  of  his  personal  interest  in  the 
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commerce  and  industry  of  his  province;  and  we  thank  the  Hon.  Mr. 
L)'on  for  his  assurance  that  the  Government  of  Bengal  will  not  be  found 
wanting  when  action  is  required.  He  felt  he  was  on  dangerous  ground 
in  speaking  of  wagons  and  jetties.  Gentlemen,  1  am  obliged  to  him  for 
mentioning  the  subject,  for  it  is  now  unnecessary  for  me  to  apologize 
for  touching  on  the  question  of  transport  facilities.  It  is  a  question 
that  we  cannot  get  away  from.  I  know  there  are  times  when  we  do 
wish  that  there  was  no  such  troublesome  bogey  to  worry  us  ;  I  some- 
times wonder  who  is  worried  the  most,  the  railway  people  or  those  of  us 
who  have  to  suffer  because  of  the  inadequacy  of  transport  facilities. 
But  worry  or  no  worry,  the  one  thing  that  impresses  itself  on  those 
who  are  interested  in  the  industrial  development  of  India  is  that  this 
transport  question  must  be  faced  and  dealt  with.  I  think  I  can  safely 
say  that  there  has  never  been  a  time  when  the  matter  was  so  pressing 
as  it  is  now,  and  it  is  our  contention  that  the  Government  of  the  coun- 
try cannot  afford  to  deal  with  it  lightly  or  too  slowly.  As  you  know, 
the  question  was  the  subject  of  strong  action  on  the  part  of  the  Indian 
Mining  Association  a  few  months  ago,  and  it  is  unnecessary  for  me  to 
dwell  at  length  on  what  was  then  done.  But  I  should  like  to  emphasize 
that  in  the  action  they  took  the  Association  was  representative  not  only 
of  its  own  immediate  interest,  i  e.  coal,  but  that  it  spoke  also  on 
behalf  of  all  the  industries,  mineral  and  otherwise,  throughout  the 
length  and  breadth  of  the  land. 

Similarly,  the  Coal  Traffic  Conference  of  October  last  had  to 
consider  the  interests  of  the  whole  country,  and  we  all  of  us  followed 
with  very  great  appreciation  what  they  did.  We  realize  the  value  of 
their  work,  and  we  earnestly  hope  that  it  will  have  lasting  results.  So, 
too,  we  welcome  the  recent  inauguration  of  periodical  conferences  be- 
tween representatives  of  the  Railways  and  of  the  Mining  Industry :  we 
are  confident  that  the  informal  discussions  which  these  render  possible 
are  of  great  assistance,  and  meetings  of  the  kind,  when  we  can  talk 
things  over,  carry  us  further  than  a  lengthy  correspondence  sometimes 
does. 

It  is  for  this  reason  that  we  recognize  the  value  of  an  Institute  such 
as  ours,  and  as  Mr.  Lyon  has  pointed  out,  there  is  no  more  potent  factor 
in  dealing  with  the  requirements  of  Indian  industries  than  such  an 
Institute.  On  its  business  side  and  on  its  social  side  alike,  it  has  proved 
its  value,  and  we  owe  a  very  great  debt  of  gratitude  to  those  who  were 
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instrumental  in  founding  it.  Mr.  Lyon  has  mentioned  the  name  of  Mr. 
Pickering  ;  he  was  a  man  who  enjoyed  the  respect  and  admiration  of 
those  who  were  privileged  to  know  him,  and  the  circumstances  of  his 
death  were  such  as  to  increase  beyond  words  that  admiration  and  that 
respect.  We  know  of  the  movement  which  was  set  on  foot  some  little 
time  ago  in  connection  with  a  memorial  to  Mr.  Pickering.  I  understand 
that  the  amount  received  in  India  in  connection  with  that  movement  is 
nearly  £800  and  that  subscriptions  are  being  obtained  at  Home  also.  I 
am  sure  that  we  all  of  us  hope  that  the  movement  will  be  as  completely 
successful  as  it  should  be,  and  that  the  ungrudging  self-sacrifice  which 
Mr.  Pickering  showed  will  be  fittingly  recognized. 

Mr.    C.    T.    Ambler,    in    proposing    (<Our    Guests," 
said : — 

The  presence  of  so  many  distinguished  men  is  an  honour  we  fully 
appreciate,  the  more  so  from  the  fact  that  all  are  keenly  interested  in 
the  mining  industry  and  many  of  them  are  actively  co-operating  in  its 
further  development,  and  of  trade  in  the  resultant  product.  That  His 
Excellency  the  Governor  of  Bengal  could  not  grace  our  meeting  to-night 
is  a  matter  of  regret,  but  the  assurance  of  his  goodwill  is  conveyed  to 
us  by  a  promise  to  do  so  at  our  next  annual  gathering  at  Calcutta. 
The  high  officers  in  the  Government  service,  namel}'  the  Hon.  Sir 
William  Duke  and  the  Hon.  Mr.  P.  C.  Lyon,  and  the  presence  among 
us  to-night  of  the  heads  of  the  Railway  Companies  directly  connected 
with  the  coalfields  is  very  gratifying  to  us.  The  Railways  represented 
are  important  factors  in  the  successrul  progress  and  advancement  of 
the  coal  industry,  and  so  far  as  the  local  executive  are  concerned,  we 
are  fully  aware  that  the  scarcity  of  waggons  is  due  entirely  to  a  failure 
on  the  part  of  the  powers  above  to  supply  on  their  indents  a  sufficiency 
to  meet  an  ever-increasing  volume  of  traffic.  What  has  been  done  in 
the  matter  of  linking- up  the  various  collieries  with  the  main  line  by 
sidings  and  other  facilities  is  full  evidence  of  an  earnest  desire  on  their 
part  to  do  all  in  their  power  to  assist  in  the  fuller  development  of  the 
coal  industry.  At  the  preceding  annual  gathering  a  speaker  considered 
it  as  a  happy  augury  that  Sir  William  Duke  was  present  at  it.  His 
presence  here  to-night  is  a  proof  of  his  continued  interest  and  fulfilment 
of  it.  I  will  now  close,  and  in  doing  so  will  couple  the  name  of  Mr. 
Topping  with  the  toast. 
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Mr.    Topping,    in    returning   thanks   for   the    guests, 
said : — 

My  acquaintance  with  the  Mining  and  Geological  Institute  covers 
only  a  short  period,  and  my  one  regret  is  that  it  was  not  my  good 
fortune  to  be  acquainted  with  it  from  its  inception  and  to  watch  its 
ever-improving  progress,  as  I  feel  I  might  have  acquired  some  know- 
ledge of  the  geology  and  the  mining  of  coal.  I  may  say  that,  as  Chair- 
man of  the  Indian  Mining  Association,  my  attention  has  been  more 
occupied  with  the  commercial  prospects  of  the  coal  industry  than  with 
the  geological  part  of  it.  Mr.  Ambler  has  referred  in  his  speech  to 
our  friends,  the  Railway  Companies,  and  I  am  glad  that  he  has  done 
so,  as  it  gives  me  the  pleasing  opportunity  of  referring  to  the  efforts 
now  being  made  by  the  East  Indian  and  the  other  Railways,  also  the 
Port  Commissioners,  to  improve  transport  facilities,  for  coal  and  all 
other  traffic.  We  all  know  about  the  importation  of  foreign  coal  into 
India  for  railway  purposes,  and  we  realize  how  disastrous  it  will  be  to 
the  coal  industry  of  this  country  if  the  importation  of  foreign  coal 
increases.  At  the  same  time,  gentlemen,  we  cannot  keep  foreign  coal 
out  of  India  if  we,  as  representing  the  mining  industry,  cannot  produce 
enough  coal  to  meet  the  requirements  of  the  railways  and  the  industries 
of  the  country.  I  make  special  reference  to  the  railways'  coal  require- 
ments, as  it  is  to  private  enterprise  and  not  to  the  developing  of  their 
own  coal-fields  they  should  look  for  their  requirements,  if  not  for  all 
time,  in  any  case  until  they  have  fully  developed  and  brought  to  as 
near  perfection  as  possible  the  transport  facilities  that  are  so  necessary 
to  the  growing  trade  of  the  whole  country ;  and  in  this  connection  I 
may  say  that  I  have  it  on  good  authority  that  the  coal-fields  of  Bengal 
and  the  other  provinces,  when  fully  developed,  will  produce  sufficient 
fuel  for  many  years  to  come  to  meet  all  the  requirements  for  the  coun- 
try, including  those  of  the  railways  themselves.  It  remains  to  be  seen 
therefore  what  advancement  the  coal  industry  will  make  in  the  next 
few  years.  I  can  only  express  the  hope  that,  whoever  replies  to  the 
toast  of  "  The  Guests  "  at  this  annual  dinuer  in  future  years,  will  be 
able  to  congratulate  you  and  our  friends  the  railways  on  the  progress 
they  have  made  in  developing  such  an  important  industry  as  the  one 
represented  so  largely  here  to-night. 

Mr.  G.  F.  Adams,  in  proposing  "  The  President,"  said : 
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It  is  at  once  my  privilege  as  ex- President,  and  my  pleasure  aud 
good  fortune  as  an  old  friend,  to  congratulate  our  new  President  on 
finding  himself  in  the  chair,  to  congratulate  you  on  seeing  him  there,  and 
to  propose  the  toast  of  his  health.  I  have  once  before  remarked  in  this 
room  that  the  President  of  the  Mining  and  Geological  Institute  is  not 
lightly  chosen.  I  hope,  gentlemen,  I  shall  not  weary  you  if  I  reiterate 
this,  and  I  hope  I  shall  not  find  you  incredulous  if  I  say  that  I  have 
never  known  any  honorary  appointment  upon  which  more  anxious 
thought  and  care  is  bestowed.  I  have  never  known  any  honorary 
appointment  concerning  which  personal  likes  and  dislikes  and  even  in- 
dividual claims  have  been  subordinated  to  what  the  majority  of  those 
upon  whose  shoulders  the  responsibility  falls  consider  to  be  fairest  to  us 
all,  best  for  us  all,  and  what,  therefore,  should  be  most  acceptable  to 
us  all.  And  this  is  not  only  true  of  the  appointment  of  the  President, 
it  is  equally  true  of  the  re-making  each  year  of  the  Council.  It  has 
been  the  policy  of  late  that  those  who  have  served  and  completed  their 
term  on  the  Council  should  now  stand  aside  and  let  others  come  in.  I 
think  that  that  is  a  fair  policy,  and  if  it  is  a  fair  policy  it  is  a  good 
policy.  But  it  opens  up  a  very  large  field  of  selection  and,  when 
outside  interests  have  been  considered — and  outside  interests  must  be 
considered — there  are  not  many  places  left  to  fill.  Now  while  the 
Council  are  very  grateful  for  the  way  in  which  they  have  been  trusted 
by  the  Institute,  as  is  evidenced  by  the  fact  that  each  year  the  voting 
papers  have  with  practical  unanimity  supported  the  Council  and  en- 
dorsed its  decisions,  they  would  gladly  welcome  the  suggestion  of  any 
name  or  names  which  may  be  written  in  to  them,  either  through  the 
Honorary  Secretary  or  through  an  individual  member  of  the  Council, 
and  the  sooner  in  each  year  such  suggestions  are  made  the  better,  in 
order  that  they  may  be  carefully  considered. 

I  am  afraid  that  in  thus  wandering  off  to  talk  about  the  Council  I 
have  rather  sent  the  President  up-stage,  and  grouped  the  chorus  round 
the  foot-lights.  Let  us  bring  the  President  down-stage  again.  We  have 
talked  about  appointing  him  ;  the  next  question  is  what  are  we  going 
to  do  with  him  now  we  have  got  him,  or  rather,  what  is  he  going  to  do 
with  us  ?  His  duties  are  various  and  manifold.  How  various  and  how 
manifold  I  realize  a  great  deal  better  to-night  than  I  did  a  year  ago. 
His  first  duty  is,  of  course,  to  dress  the  shop  window  nicely  on  our 
New  Year's  day.     Those  of  you  who  listened  to  his  well-thought-out 
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and  practical  address  this  morning,  and  those  of  you  who  have  listened 
to  his  sound  commonsense  speech  to-night,  will  surely  admit  that  he 
has  not  only  dressed  the  shop  window  to-day  nicely,  but  that  he  has 
also  dressed  it  very  effectively.  But  in  addition  to  dressing  the  shop 
window  on  New  Year's  day  he  has  got  to  mind  the  shop  all  the  year 
round.  He  has  got  to  see  that  it  is  well  stocked  with  goods,  and  the 
f  act  that  our  store  is  a  co- operative  store  does  not  altogether  obviate 
the  need  of  effort  on  his  part  in  this  respect,  but  the  success  which  will 
attend  those  efforts  will  be  in  proportion  to,  indeed,  it  will  be  com- 
mensurate with,  the  amount  of  co-operation  and  the  amount  of  support 
which  we  can  give  to  him. 

That  our  new  President  fully  understands  his  duties  I  can  give 
you,  gentlemen,  every  assurance,  and  I  look  for  a  very  happy,  vigorous 
and  thriving  year  under  his  aegis.  During  the  ma^r  years  he  has  been 
in  India  he  has  shown  us  that  when  he  has  a  shop  to  mind  he  knows 
how  to  mind  it,  and  we  feel  that  he  will  worthily  maintain  the  Institute 
during  his  year  of  office. 

The  President,  in  reply,  said  he  had  great  faith  in  co- 
operation, and  trusted,  with  the  hearty  co-operation  of  the 
members  of  the  Institute,  he  would  be  able  to  show  them 
a  good  record  of  work  during  his  year  of  office. 
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ROYAL   SCHOOL   OF  MINES   OLD   STUDENTS' 
ASSOCIATION. 

The  Mining  World  of  26th  July,  1913,  gives  a  report  of 
the  inaugural  meeting  of  this  association  in  London.  It  was 
formed  to  foster  the  comradeship,  to  advance  the  interest, 
and  to  express  the  opinion  of  the  old  students  and  teachers 
of  the  Royal  School  of  Mines.  Membership  was  open  to 
any  one  who  had  been  a  student  or  teacher  for  a  year- 
The  annual  subscription  was  fixed  at  half  a  guinea  and 
twelve  associates  subscribed  ^25  each  as  life  members,  so 
as  to  raise  a  preliminary  working  fund.  A  committee, 
consisting  of  the  following  gentlemen,  was  elected;  one- 
third  will  retire  annually:  A.  G.  Charleton,  S.  H.  Cox, 
D.  A.  Louis,  F.  Merricks,  J.  J.  Beringer,  W.  Gowland, 
W.  Frecheville,  Sir  T.  Holland,  G.  T.  Holloway,  Bedford 
McNeill,  E.  Lichtenberg,  G.  S.  Taylor,  E.  T.  McCarthy, 
F.  W.  Harbord,  H.  W.  Hughes,  S.  J.  Truscott,  D.  Campbell, 
and  J.  M.  Beckwith. 

To  ascertain  the  feeling  in  India,  a  meeting  was  held 
in  Calcutta  on  August  18,  and  the  following  associates  and 
old  students  signified  their  intention  of  joining  the  Old 
Students'  Association :  Messrs.  H.  G.  Graves,  K.  A.  K. 
Hallowes,  Lt.-Col.  F.  Cunynghame  Hughes,  Messrs.  H.  C. 
Jones,  J.  J.  A.  Page,  A.  L.  Shrager  and  H.  Walker. 

A  note  of  the  proceedings  of  this  meeting  was  sent  to 
all  the  old  students  in  India  whose  addresses  were  avail- 
able. If  any  of  them  desire  to  join,  they  should  communi- 
cate direct  with  the  Honorary  Secretary,  T.  A.  Rickard, 
Esq.,  Salisbury  House,  London  Wall,  London,  E.C. 
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Kalimati  Excursion. 

Held  on   Monday.   September  29th,    1013. 

By  the  kind  invitation  of  the  Tata  Iron  and  Steel 
Co.,  Iyd.,  members  of  the  Institute  paid  a  visit  to  the  Works 
of  the  above  Company  at  Sakchi  on  Monday,  the  29th 
September,  1913.  A  previous  visit  to  the  Works  had  been 
paid  about  the  middle  of  the  year  1911,  when  they  were 
in  an  incomplete  state,  and  the  hope  was  expressed  at  the 
time  that  the  Company  might  welcome  the  Institute  again 
when  the  Works  were  in  full  swing.  The  members  met  at 
8  a.m.  and  visited  the  works  under  the  guidance  of  Mr. 
A.  E-  Woolsey  and  his  staff  of  officers. 

At  noon  members  were  entertained  at  lunch,  and  the 
following  were  present  : — 

Messrs.  G.  F.  Adams,  Chas.  E.  Ashcroft,  J.  Coggin  Brown,  A.  C. 
Banarjee,  V.  Bullock,  R.  Barrowman,  E.  J.  Beer,  A  G.  Eennertz,  E.  h- 
Barnett,  L.  M.  Chaudhury,  N.  M  Chaudhury,  R.  F.  Campbell,  C.  J.  E. 
David,  B.  Starks  Field,  W.  J.  Greener,  H.  G  Graves,  J.  Goodman, 
Lt.-Col.  F.  Cunynghame  Hughes,  H.  R.  Holmes,  A.  H.  Izat,  J.  S. 
Kean,  N.  N.  Mukherjee,  G.  S.  Martin,  J.J.  Marshall,  C.  H.  McCale,  J. 
A.  Millar,  F.  Owen,  E.  D.  Onraet,  J.  A.  Oliver,  R.  Purdy,  H.  H. 
Reynolds,    Mr.     Richmond,   B.  K.   Ray,   H.  C.  Read,  W.  Simmons,  T. 
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Samson,  A.  S.  Thomson,  C.  H.  R.  Thorn,  G.  H.  Tipper,  Thos.  Walsh, 
and  D.  A.  Whyte. 

After  lunch  the  President,  Mr.  A.  S.  Thomson,  pro- 
posed the  health  of  the  Tata  Iron  and  Steel  Co.  and  said  : 

Gentlemen,— I  do  not  suppose  you  want  to  hear  me  making  a 
speech  any  more  than  I  like  speaking,  so  I  will  not  inflict  on  you  a  long 
speech. 

I  have  a  very  pleasant  duty  to  perform  in  thanking  Messrs.  The 
Tata  Iron  and  Steel  Co.,  Mr.  Woolsey  and  staff,  for  a  very  pleasant 
and  interesting  day. 

What  we  have  seen  to-day  shows  what  can  be  done  in  the  way  of 
industries  in  this  country.  It  is  wonderful  that  these  large  works  have 
been  built  up  in  a  very  few  years,  I  might  almost  say  sprung  up  out  of 
the  jungle,  and  it  reflects  great  credit  on  those  who  have  been  con- 
cerned in  initiating,  building  and  bringing  them  to  successful  working. 

The  development  of  the  Iron  and  Steel  industry  is  very  closely  allied 
with  us  in  that  it  fosters  mining  for  ore  and  coal.  These  works  have 
increased  the  demand  for  Slack,  much  of  which,  some  of  us  can  remem- 
ber, going  to  waste  in  stacks  or  being  washed  away  by  the  rains.  This 
stuff  has  nowadays  become  a  valuable  product. 

From  what  Mr.  Woolsey  tells  me  it  appears  that,  much  to  his 
annoyance,  some  of  these  old  stacks  find  their  way  here  an  d  are  some- 
times accompanied  by  Jharia  "  matti  "  that  is  not  even  black. 

This  is  regrettable  and  I  hope  unintentional,  for  good  coke  cannot 
be  made  except  from  good  coal,  and  bad  coke  is  not  conducive  to  good 
results. 

We  have  been  most  hospitably  entertained  to-day,  and  we  have 
sesn  work  of  a  magnitude  that  we  do  not  have  the  opportunity  of  seeing 
in  the  mines  and  of  a  quality  that  we  seldom  see. 

We  hope  that  this  great  enterprise  will  have  the  success  it  deserves, 
and  we  feel  sure  that  if  it  depends  on  the  energy  and  ability  of  those 
who  control  it  and  the  staff  of  the  Works,  success  is  assured. 

On  your  behalf  I  thank  the  Tata  Iron  and  Steel  Co.  for  their 
hospitality,  and  Mr.  Woolsey  with  his  staff  for  the  trouble  they  have 
taken  to  make  our  visit  so  interesting,  educational  and  pleasant. 

Gentlemen,  Messrs.  Tata  Iron  and  Steel  Co.,  Mr.  Woolsey  and  staff. 

Mr.  A.  E.  Woolsey  briefly  replied. 


Asansol  Meeting. 

Held  on  November  3rd,  1913. 

An  Ordinary  General  Meeting  was  held  at  the  Railway 
Institute,  Asansol,  on  Monday,  the  3rd  November,  1913, 
at  10  a.m.  Mr.  A.  S.  Thomson,  President,  was  in  the 
chair  and  the  following  members  wTere  present : — 

Messrs.  G.  F.  Adams,  Chas.  E.  Ashcroft,  P.   H.  Ashcroft,  R.  G. 
M.  Bathgate,  E.  S.  Bennertz,  R.  J.  Browne,  J.  Bullock,  H.  M.  Daly, 

E.  N.  Forbes,  Glen  George,  I*.  Gould,  H.  G.  Graves,  J.  S.  Kean, 
J.  Kirkwood,  J.  Mackintosh,  C.  H.  McCale,  S.  McMurtrie,  A.  Mackay, 
G.  S.  Martin,  H.  C.  Martin,  J.  G.  Maughan,  J.  V.  Maughan,  Geo.  Miller, 

F.  Owen,  H.  C.  Read,  W.  J.  Rees,  E.  H.  Roberton,  A.  Russell,  Thos. 
Samson,  Thos.  Walsh,  H.  L.  Wilkinson,  and  J.  Wilson. 

The  minutes  of  the  last  excursion  held  at  Kalimati  to 
visit  the  Tata  Iron  and  Steel  Co.'s  Works  on  the  29th 
September,  1913,  were  read  and  confirmed. 

In  the  absence  of  Lt.-Col.  F.  Cunynghame  Hughes, 
the  President  called  on  Mr.  Adams  to  read  a  paper  by  the 
former  on  ' (  The  Kent  Coal-field  ;  its  Geology  and  Ex- 
ploitation." 

A  vote  of  thanks  was  passed  to  the  author  for  his 
paper. 

The  discussion  on  the  following  papers  was  closed  :— 

(a)  Economical  Weighbridge  for  the  prevention  of  Coal  Over- 
loading at  Collieries.— By  Geo.  Felly. 

(6)  Coal  Mining  at  Khost.— By  Arthur  Mort. 

(c)  Proposed  Arrangement  of  Screening  Plant  under  Indian  condi 

tions. — By  G.   H.  Greenwell. 

[d)  Note  on  Shaft  Bottoms.— Ky  Captain  F.  I.  L.  Ditmas 
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(g)  Labour  in  Bengal  Coal  Mines. — By  E.  C.  Agabeg. 
(/)  Transport    and    Screening    of   Coal    at    Saltore    Colliery. — By 
E.  S.  Tarlton. 

The  discussion  on  Mr.  H.  Walker's  paper  on  "The 
Re-survey  of  the  Raniganj  Coalfield''  was  postponed,  as 
the  map  of  the  coalfield  illustrating  the  paper  had  not  yet 
been  published.  The  discussion  on  Mr.  McCale's  paper 
on  "  Two  Underground  Fires  at  a  Colliery  in  the  Raniganj 
Coalfield  ' '  was  also  postponed. 


The  Kent  Coalfield,  its  Geology  and 
Exploitation. 

BY 

F.   Cunynghame  Hughes,   F.C.S.,   M.l.M.M. 

During  my  leave  Home  in  1912  I  happened  to  be 
staying  for  a  few  weeks  at  Dover.  It  occurred  to  me  that 
this  would  be  a  good  opportunity  to  obtain  some  informa- 
tion regarding  the  discoveries  of  coal,  which  have  been 
made  in  this  neighbourhood,  and  the  work  which  has 
been  done  to  exploit  it  by  the  Kent  Coal  Concessions  and 
allied  companies,  and  that  members  of  the  Institute  might 
be  interested  in  a  paper  on  this  subject. 

The  presence  of  coal  beneath  the  chalk  and  gault 
covering  this  portion  of  Kent  has  been  surmised  for  many 
years,  and  I  cannot  do  better  than  give  some  extracts  from 
an  article  by  Prof.  Boyd  Dawkins,  F.R.S.,  the  eminent 
geologist,  which  appeared  in  the  Contemporary  Review,  in 
which  he  explains  how  these  surmises  were  proved  correct. 

"The  physical  identity  of  the  coal-bearing  districts  of  Somerset,  in 
the  west,  with  those  of  the  north  of  France  and  Belgium,  in  tbe  east, 
was  recognized  by  Buckland  and  Conybeare  in  1826.  Twenty-nine  years 
later  the  idea  of  buried  coalfields  was  advanced  by  Godwin-Austen  with 
the  possible  extension  of  the  coal  measures  beneath  the  south-east  part  of 
England.  He  pointed  out  that  the  coal  seams  are  vegetable  accumula- 
tions on  flat  alluvial  marshes  close  to  water  line,  extending  over  vast 
areas,  and  at  the  close  of  the  carboniferous  age  these  vast  coal-bearing 
alluvia  were  thrown  into  a  series  of  folds. 

The  upper  portions  for  the  most  part  being  removed  by  subaerial 
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agents,  most  of  the  present  coalfields  are  the  lower  portions  of  the 
original  curves  preserved  by  their  position  from  the  operation  of  the 
above-named  destructive  forces.  Lines  of  dislocation  developed  at  the 
end  of  the  carboniferous  period,  and  the  destruction  of  the  upper  curves 
of  the  folded  rocks  was  effected  before  the  deposit  of  newer  strata. 

He  showed  that  the  general  direction  of  the  exposed  coalfields  in 
South  Wales  and  Somerset,  in  the  west,  and  of  Belgium  and  North 
France,  in  the  east,  was  ruled  by  a  series  of  folds  running  east  and 
west,  parallel  to  a  great  line  of  disturbance  centred  in  the  ridge  or  axis 
of  Artois,  from  the  south  of  Ireland  through  South  Wales  and  North 
Somerset  into  Westphalia. 

Godwin-Austen  finally  concluded  from  all  these  observations  that 
there  are  coalfields  beneath  the  Oolitic  and  Cretaceous  rocks  in  the 
south  of  England,  and  that  they  are  near  enough  to  the  surface  to  be 
capable  of  being  worked.  He  mentioned  the  Thames  Valley,  the  weald 
of  Kent  and  Sussex  as  possible  places  where  they  might  be  discovered. 

Prestwick  before  the  Royal  Commission  of  1866-71  fortified  the 
views  of  Godwin-Austen  in  support  of  the  existence  of  buried  coalfields 
in  the  south-east  of  England,  and  that  the  same  coal  measures  which 
disappear  in  the  west  under  the  newer  rocks  of  Somerset,  reappear  in 
the  east  from  underneath  the  newer  rocks  of  the  continent  along  the 
line  of  the  ridge  or  axis  of  Artois.  These  however  do  not  consist  of  a 
continuous  band  of  coal-producing  rocks,  but  are  a  chain  of  long  narrow 
isolated  coal  troughs  ranging  eastward  from  Somerset,  their  position 
being  only  ascertainable  by  actual  experiment. 

After  this  report  published  in  1871  a  boring  was  put  down  at 
Nether  field  about  3  miles  south  of  Battle  in  Sussex.  This  boring 
showed  that  the  eroded  surface  of  the  coal  measures  and  older  rocks 
were  in  that  region  more  than  1900  ft.  from  the  surface.  The  experi- 
ence of  the  Netherfield  boring  showed  that  the  search  for  coal  measures 
of  Godwin-Austen  ridge  would  have  to  be  carried  out  at  some  spot 
further  to  the  north.  The  existence  of  the  ridge  in  question  was  shown 
by  borings  for  water  in  the  area  of  London  through  the  London  clay 
and  chalk  rocks,  where  these  happened  to  consist  of  Silurian  strata  and 
old  red  sandstone  at  depths  varying  from  800  ft.  at  Ware  to  1289  ft. 
at  Richmond.  The  rocks  which  composed  the  ridge  were  inclined  at  a 
high  angle  as  in  the  case  of  similar  rocks  underlying  the  coalfield  of 
Somerset   and    of  North    France   and    Belgium,    and  this   implied  the 
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existence  of  troughs  of  coal  measures  in  the  synclinal  folds  in   the 
neighbouring  areas. 

In  1886  Prof.  Boyd  Dawkins  presented  a  report  to 
Sir  Edward  Watkin,  Chairman  of  the  S.E.  Railway  and 
the  Channel  Tunnel  Company,  on  the  general  question,  and 
recommended  on  both  scientific  and  commercial  grounds 
that  a  boring  should  be  made  in  S.-E.  Kent  in  the  neigh- 
bourhood of  Dover  and  that  the  Channel  Tunnel  Works 
offered  the  best  site  for  the  trial.  The  coal  measures  had 
already  been  proved  at.  Calais  at  a  depth  of  11 04  ft.  Sir 
Edward  Watkin  acting  on  this  report  commenced  work  in 
1886.  A  bore  hole  was  sunk  to  the  coal  measures  which 
were  struck  at  a  depth  of  1204  ft.  from  the  surface  and  a 
good  seam  of  coal  was  met  20  ft.  lower. 

Boyd  Dawkins  concluded  that  the  coal  measures 
struck  at  Dover  were  of  the  same  order  as  those  which 
partly  come  to  the  surface  and  are  partly  concealed 
beneath  the  chalk  and  Oolites  of  Belgium  and  Northern 
France.  Judging  from  the  commercial  value  of  the 
Belgian  coalfield  in  which  the  united  thickness  of  coal 
amounts  to  230  ft.,  he  was  of  opinion  that  the  Kentish 
beds  would  not  be  less  in  value. 

Although  coal  was  struck  in  the  Shakespeare  Cliff 
Colliery  in  1890,  very  little  seems  to  have  been  accomplished 
in  the  exploitation  of  this  colliery  which  appears  to  have 
met  with  misfortune  and  reverses.  However  our  neigh- 
bours across  the  channel  were  more  enterprising  as  the 
following  extract  will  show  ' : — 

1843 — coal  discovered  by  chance  at  Oignies. 

1847 — two  seams  discovered  by  boring  at  Escurpelle. 


1  "  The  South-Eastern  Coalfield  :  Its  Discovery  and  Development, ' '  by  Malcolm 
Burr.     (From  Science  Progress,  No.  11,  Jan.  '09). 
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1851 — output  of  4672  tons  at  Courrieres. 

1855— numerous  borings  proved  the  continuation  of 
the  basin  from  Douai  to  Flecheville  65  kilometers. 

By  the  end  of  1855  nine  concessions  had  been  granted 
comprising  a  total  area  of  36,624  hectares,  equal  to  about 
90,000  acres.  Coal  was  placed  on  the  market  as  early  as 
185 1,  and  in  1862  the  output  from  the  recently  discovered 
coalfield  was  over  a  million  tons. 

He  compares  this  with  the  snail-like  progress  in 
England.  Six  years  passed  before  any  steps  were  taken 
to  profit  by  the  discovery.  In  1896  a  private  syndicate 
began  the  pit  at  Shakespeare's  Cliff,  handicapped  by  a  great 
thickness  of  water-bearing  Greensand  and  Hastings  Sands 
and  subject  to  infiltration  of  marine  water  through  the 
porous  Folkestone  Beds,  in  a  site  cramped  for  want  of 
space,  where  there  never  can  be  room  to  handle  a  large 
output,  the  first  attempt  at  a  colliery  has  eked  out  a 
precarious  existence  for  12  years. 

Other  companies  carried  out  borings  at  different 
places,  the  only  ones  to  reach  the  coal  measures  were  at 
Ropersole  and  Ellinge :  vide  map.  Sections  of  these  bor- 
ings and  of  the  boring  at  Brabourne  are  given :  vide 
Fig.  3.  The  Brabourne  boring  is  interesting  as  it  demon- 
strates the  existence  of  an  anticline  in  Devonian  rocks 
which  were  struck  at  192 1  ft. 

It  was  not  until  the  year  1905  that  the  exploitation 
of  the  Kent  coalfield  was  energetically  taken  in  hand  by 
the  Kent  Coal  Concessions  Ltd.,  and  a  successful  issue 
is  now  in  sight.  No  less  than  13  bore  holes  have  been  put 
down,  all  of  which  have  reached  coal,  and  a  coal-bearing 
area  of  roughly  200  sq.  miles  has  been  proved. 

The  accompanying  map  shows  roughly  the  supposed 
extent   of   the   coalfield.     The   positions   of    borings   and 
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collieries  are  also  given,  and  sections  of  some  of  the  bore 
holes.  The  coal  measures  are  met  with  over  this  area  at 
depths  varying  from  900  to  1600  ft. 

Geological  strata  of  the  Coalfield. 

Tertiary  rocks  are  sparingly  represented  but  are  met 
with  in  some  small  basins  principally  in  the  eastern  and 
northern  portions  of  the  field. 

Cretaceous: — Chalk  of  the  upper  cretaceous  period 
practically  covers  the  whole  area.  Its  character  is  well 
indicated  in  the  Dover  cliffs  where  the  bands  of  flints  are 
clearly  seen  on  the  scarps  of  Shakespeare  and  East 
cliff. 

Nodular  pyrites  is  also  common  in  the  chalk  and  the 
underlying  gault. 

Gault  which  outcrops  in  the  vicinity  of  Folkestone 
underlies  the  chalk  over  the  whole  field  varying  in  thick- 
ness from  100  to  200  ft.  It  may  be  described  as  dark  and 
light  grey  clays  and  marls  with  phosphatic  nodules  and 
pyritic  bands  and  is  highly  fossiliferous ;  the  museum 
of  the  united  collieries  at  Dover  contains  numbers  of 
excellently  preserved  specimens  from  this  formation. 

Under  the  gault  lies  the  Lower  Greensand  represented 
by  the  Folkestone  and  Sandgate  beds  which  vary  in 
thickness  from  about  50  to  100  ft.  over  the  whole  field. 
These  beds  are  porous  to  water,  and  they,  and  the  under- 
lying wealden  beds,  have  caused  much  trouble  and  expense 
in  sinking  through  them,  owing  to  the  large  freshets  of 
water  which  were  encountered. 

The  Wealden  series  underlying  the  greensands  consist 
of  Weald  clay,  a  blue  or  grey  clay  laminated  with  silt,  rich 
in  fossils  and  containing  bands  of  clay  ironstone,  fossili- 
ferous  pyritous   layers;   under  these  the  Hastings  beds  sl 
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greenish  or  white  sandy  clay  within  some  parts,  coarse 
white  sand  and  silt  with  quartz  pebbles.  These  beds  are 
extremely  pervious  to  water,  and  it  was  owing  to  the 
infiltration  of  sea-water  through  these  beds  into  the  pits 
of  the  Shakespeare  colliery  that  the  enterprise  has  been 
so  terribly  hampered. 

Beneath  the  Wealden  beds  we  have  the  Oolites.  This 
formation  is  encountered  over  nearly  the  whole  coalfield 
area,  but  thins  out  towards  the  east  and  north,  being  600 
to  700  ft.  thick  at  Dover  and  Ellinge,  about  300  ft.  at 
Snowdown,  and  thinning  out  to  only  22  ft.  at  Woodnesboro' . 

The  Wealden  beds  lie  unconformably  on  the  eroded 
surface  of  the  Kimmeridge  clay  of  the  Upper  Oolites. 

Oolites: — -The  Kimmeridge  beds  consist  of  blue  clays 
with  concretionary  bands  of  limestone  and  claystone ;  under 
them  we  find  the  Corallian  series  consisting  of  calcareous 
claystone,  clayey  limestone,  with  some  bands  of  clay 
ironstone.  These  rest  on  the  Corallian  limestone  which 
consist  of  impure  limestone  with  layers  of  calcareous 
sandstone  and  shale,  coral  rag,  very  fossiliferous,  and 
coral  limestone.  Below  these  are  the  Corallian  clays  con- 
sisting of  impure  clays,  argillaceous  limestones,  marl- 
stones,  etc. 

Next  in  series  are  the  Oxford  clays.  These  consist  of 
grey-blue  marly  clays  in  parts  highly  fossiliferous.  Be- 
tween these  and  the  Great  Oolite  limestones  (Bathonian) 
lie  grey  loamy  sands  and  sandy  clay  with  bands  of 
concretionary  limestone  (Kellaway  rocks)  and  calcareous 
claystone  supposed  to  be  the  Forest  marble. 

The  Great  Oolites  or  Bathonian  series  are  represen- 
ted by  Oolitic  limestones,  calcareous  sandstones  and  sandy 
limestones. 

The   Lias    is   only    represented    in   the    western    and 
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southern  portion  of  the  field :  it  thins  out  and  disappears 
towards  the  east  and  north. 

It  is  represented  by  clays,  limestones,  calcareous  sand- 
stones and  marls.  The  clays,  particularly,  are  highly 
fossiliferous  with  chiefly  lamellibranchs  and  ammonites. 

These  rest  on  the  coal  measures  which  lie  at  a  depth 
of  900  to  1400  ft.  and  underlie  the  whole  of  the  district 
indicated  in  the  attached  map  of  East  Kent. 

Collieries. 

Five  collieries  have  been  started,  of  which  three  are 
already  in  an  advanced  state.  It  is  expected  that  the 
coal  measures  will  be  reached  at  Tilmanstone L  and 
Snowdown  before  the  end  of  the  present  year  1912. 

These  collieries  have  modern  miners'  villages  in  their 
neighbourhood.  A  light  railway  is  being  constructed  to 
connect  up  the  collieries.  It  will  eventually  be  continued 
to  the  port  of  Sandwich.  Through  the  courtesy  of  Mr. 
W.  A.  Ritchie  I  was  enabled  to  visit  the  collieries  at 
Tilmanstone  and  Snowdown,  and  he  also  kindly  furnished 
me  with  the  information  embodied  in  this  paper. 

Snowdown  Colliery. 

It  will  be  seen  from  the  map  that  this  colliery  is 
situated  near  the  S.E.  and  Chatham  Railway  line  about 
midway  between  Adisham  and  Shepherdswell  railway 
stations.  It  is  connected  with  the  main  line  by  a  siding. 
The  Fredville  boring  is  within  200  yds.  of  the  colliery  site. 
A  section  of  this  bore  hole  is  given  (Fig.  4),  and  it  will  be 
seen  that  the  coal  measures  should  be  reached  at  a  depth 
of  about  1350  ft. 


I  The  coal  measures  have  now  been  reached. 
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At  the  time  of  my  visit  to  the  colliery  (8th  October) 
two  shafts  were  down  to  a  depth  of  1280  ft.  and  had 
reached  the  Lower  Bathonian  strata  in  the  Oolites.  The 
water  which  was  met  with  in  these  two  pits  has  been 
efficiently  dealt  with.  In  the  first  shaft  which  was  sunk 
in  this  locality  a  large  feeder  of  water  was  met  at  275  ft., 
and  the  shaft  was  abandoned. 

No.  2  shaft  has  45  ft.  of  tubbing  at  the  base  of  the 
upper  chalk  and  at  720  ft.  a  pump  house  and  water  lodges 
have  been  made  in  the  lower  chalk  for  dealing  with  water 
which  might  be  encountered  at  a  lower  level.  In  No.  3 
shaft  a  feeder  of  water  about  3000  gallon  per  minute  was 
encountered  at  a  depth  of  320  ft.  This  was  pumped  out 
with  Cornish  sinking  pumps  and  33  ft.  of  tubbing  was  put 
in  and  filled  up  with  cement  grouting  which  effectually 
damned  back  the  water.  At  No.  2  pit  a  pair  of  winding 
engines  by  Markham  &  Co.  with  30  in.  cylinders  and  72  in. 
stroke  and  18  ft.  drum  have  recently  been  installed.  The 
boiler  plant  consists  of  5  Lancashire  boilers  fitted  with 
superheaters,  the  working  pressure  being  160  pounds 
and  the  superheat  1500  Fahr. 

A  ferro-concrete  chimney  at  present  provides  the 
draught  for  these  boilers  but  this  is  now  being  replaced  by 
a  brick  chimney  stack  150  ft.  in  height  which  has  just 
been  started  (Fig.  9). 

The  colliery  is  lighted  and  workshop  driven  by  a 
50  K.  W.  dynamo.  It  is  intended  however  to  supply 
electric  power  all  over  the  field  from  the  Central  Sta- 
tion at  Tilmanstone  directly  fuel  is  available  on  the 
spot. 

There  is  a  model  miners'  village  at  Woolage  about  J 
mtle  from  the  colliery.  The  cottages  are  most  comfortable 
and  are  fitted  with  bathrooms. 
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Tilmanstone  Colliery. 

This  colliery  is  situated  about  6  miles  north  of  Dover. 
It  is  about  2  miles  distant  from  Shepherdswell  station  on 
the  S.E.  Railway,  and  is  connected  with  this  line  by  the 
East  Kent  Light  Railway  which  will  eventually  connect  up 
all  the  collieries  in  the  district  and  be  extended  to  Sand- 
wich . 

There  are  three  shafts  down  very  nearly  to  the  coal 
measures.  They  had  reached  a  depth  of  nearly  1200  ft. 
when  I  visited  the  colliery.  At  this  point  three  horizontal 
high-lift  centrifugal  pumps  have  been  installed  each  cap- 
able of  raising  1000  gallons  per  minute,  against  a  head  of 
1300  ft.  They  consequently  raise  the  water  direct  to  the 
surface. 

Only  one  of  these  pumps  was  working  at  the  time  of 
my  visit.  The  motor  works  at  3000  volt  pressure.  There 
are  in  addition  to  this  both  electric  and  steam  pumps  at  600 
ft.,  990  ft.  and  1140  ft.,  which  have  been  required  to  deal 
with  water  in  the  Hastings  beds  (Wealden)  which  occurs  at 
a  depth  of  975  to  1000  ft.,  and  which  has  given  much 
trouble  in  these  pits. 

Water  under  high  pressure  was  again  met  with  in  the 
junction  beds  between  the  Oolites  and  coal  measures.  It 
was  to  deal  with  this  water  that  the  powerful  electric 
pumps  were  installed.  It  was  these  new  pumps  previously 
described  which  I  inspected  on  my  visit  to  the  colliery. 
A  fine  roomy  pump  shed  has  been  constructed  at  about 
1 1 00  ft.  below  the  surface  from  which  level  the  pumps  lift 
the  water  to  the  surface.  It  was  working  most  smoothly, 
and  three  times  the  volume  of  the  water  could  have  been 
easily  dealt  with.  Six  bore  holes  were  put  down  in  the 
shaft  and  in  the  level  alongside  to  tap  the  water.  At  the 
time  of  my  visit  the  water  pressure  had  subsided  to  practi- 
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cally  nothing.  I  heard  subsequently  that  the  shafts  had 
passed  through  the  water-bearing  sands  without  any  further 
trouble.1 

The  system  employed  for  dealing  with  the  water  is  by 
alternately  pumping  from  one  shaft  and  thereby  draining 
the  other,  while  tubbing  is  proceeding  as  the  shafts  are 
unwatered. 

No.  i  shaft  is  14  ft.  in  diameter,  Nos.  2  and  3,  18  ft. 
Fig.  10  is  a  photograph  of  the  steel  lattice  headgear  of  No.  1 
shaft . 

The  winding  engine  at  No.  1  Pit  by  Messrs.  Markham 
&  Co.  has  cylinders  of  32  in.  bore,  72  in.  stroke  and  a  drum 
of  20  ft.  in  diameter.  Nos.  2  and  3  pits  have  winding 
engines  with  30  in.  cylinders,  60"  stroke  and  drums  12  and 
14  ft.  in  diameter  respectively. 

Electric  Power. —  The  South -East  Kent  Electric  Power 
Company  which  is  closely  allied  to  the  various  colliery 
undertakings  took  over  the  Tilmanstone  power  station  to 
form  the  nucleus  of  the  much  larger  concern  which  will  be 
required  to  supply  the  electrical  needs  of  all  the  collieries 
in  the  district  and  possibly  of  the  coast  towns  of  Folke- 
stone, Dover,  Deal,  etc.  Two  Westinghouse  steam  turbo- 
alternators  have  been  installed.  These  are  specified  to 
give  1000  K.W.  when  running  non-condensing  and  1200 
K.W.  when  working  condensing.  The  turbines  are  supplied 
with  steam  at  200  lb  per  sq.  in.  pressure  and  1500  super- 
heat. The  alternators  generate  current  at  3000  volts  and 
50  cycles,  the  speed  being  3000  R.P.M. 

The   boiler-house  contains  four  Babcock  and  Wilcox 


l  Mr.  Ritchie  now  informs  me  that  the  coal  measures  have  been  struck 
at  1174  ft.  or  precisely  50  ft.  above  the  level  at  which  they  were  struck  at  Barfres- 
ton.     The  strata  is  sandstone  very  full  of  plant  remains. 
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land- type  boilers.  They  are  constructed  for  a  working 
pressure  of  200  lbs.  per  sq.  in.,  the  steam  being  superheated 
1500.  The  boilers  which  are  handfired  are  each  capable  of 
evaporating  15,000  lbs.  of  water  per  hour. 

The  gases  pass  from  the  boilers  through  a  Green 
economiser  and  are  drawn  through  an  induced  draught  fan 
before  discharging  up  the  chimney  shaft  which  is  con- 
structed of  steel  and  70  ft.  in  height. 

Water  is  fed  to  the  boilers  by  two  Weir  feed  pumps 
from  the  hot  well  through  the  economiser  and  thus  enters 
the  boilers  at  a  high  temperature. 

Pit  water  is  used  for  boiler  feeding  and  condensing,  and 
being  charged  with  fine  grit  and  slime  it  has  first  to  be 
filtered. 

Alumino-ferric  is  used  to  precipitate  the  finely  divided 
matter  and  the  water  passes  from  the  reservoir  through 
the  filter  under  pressure,  and  is  pumped  from  the  collecting 
chamber  to  an  overhead  tank. 

Two  condensers  are  located  under  the  turbines  which 
maintain  a  minimum  vacuum  of  27^  inches,  the  condensed 
steam  is  returned  to  the  hot  well  tank  for  boiler  feed 
purposes. 

There  is  a  fully  equipped  switch-board  with  two  50 
K.W.  transformers  for  stepping  down  pressure  from  3000 
to  400  volts  for  power  purposes  and  220  volts  for 
lighting. 

From  the  switch  board  these  feeders  are  led  to  one  of 
the  shafts  where  an  extensive  pumping  installation  is  in 
use. 

I  am  indebted  to  the  courtesy  of  the  Company's  Chief 
Electrical  Engineer  Mr.  G.  F.  Metzger  for  the  trouble  he 
took  to  show  me  the  plant  and  for  the  above  information 
in  connection  therewith. 
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Guilford  Colliery. 

This  colliery  is  situated  about  i|  miles  to  the  East  of 
Shepherdswell  Station  on  the  S.E.  Railway  and  is  con- 
nected up  by  the  East  Kent  Light  Railway. 

There  are  two  shafts  both  of  which  are  down  to  the 
gault  just  above  the  Lower  Greensands. 

Sinking  at  this  colliery  has  been  suspended  for  the 
present,  but  will  shortly  be  started  again. 

It  is  expected  that  a  particularly  fine  seam  of  gas  coal 
will  be  struck  here. 

Other  Collieries. 

Collieries  have  also  been  started  at  Wingham  and 
Woodnesboro' ,  the  situations  of  which  are  shown  on  the 
map.  These  will  .be  energetically  developed  when  coal 
is  once  being  raised  at  Tilmanstone  and  Snowdown. 

Coal  Seams. 

Thirteen  borings  have  in  all  been  put  down  by  the 
amalgamated  collieries,  sections  of  four  of  these  are 
attached.  These  only  give  a  small  idea  of  the  total  quan- 
tity of  coal  available  in  the  field.  The  company's  mining 
experts  state  that  the  total  number  of  seams  of  2  ft.  and 
upwards  met  with  in  the  13  bore  holes  is  97,  aggregating 
455  ft.  6  in.  of  coal  giving  an  average  of  4  ft.  7  in.  per 
seam . 

The  following  analyses  give  an  idea  of  the  quality  of 
coal  found  in  this  area.  They  are  only  selected  from  a 
very  large  number  of  analyses,  all  of  which  indicate  a  very 
high  quality  of  coal  for  steam,  household,  and  gas 
purposes. 
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Fredville  Boring.  Bresford  seam. 

Proximate  analysis  {dry  basis). 

% 
Volatile  matter  . .      28*34 

Fixed  Carbon  . .     68-12 

Sulphur         . .  . .  -84 

Ash  . .  . .       270 

Ultimate  analysis  {dry  basis). 


4'  4"  thick. 


Carbon 

..     84-91 

Hydrogen 

5'24 

Oxygen 

•  •       5-05 

Nitrogen 

1-26 

Sulphur 

..     -s4 

Ash 

270 

Evaporative  power  (Thomson's  calorimeter)   15*34 
Calorific  power  .  .  . .  8237  calories. 

Analyst' s  remarks : — This  is  a  remarkably  fine  coal,  and 
while  of  special  value  as  a  gas  and  coking  coal  is  well 
suited  for  household  use  and  steam-raising  purposes. 

Its  notable  characteristics  are  a  high  content  of 
carbon  and  hydrogen,  and  moderate  amount  of  sulphur 
and  a  low  percentage  of  ash. 

Analysis  by  Mr.  G.  R.  Hislop,  F.C.S., 

M.S.C.  Ind. 


Waldershare  Boring.  Rockfeller  seam. 

Proximate  analysis. 

% 
Volatile  matter     . .   40*23 
Fixed  Carbon         . .   52*66 
Ash      ..  ..      1-90 


F.R.S.S.A. 

5' 2' 
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This  is  an  exceptionally  valuable  coal  for  gas  manu- 
facturing purposes  and  will  yield  approx.  13,000  c.  ft,  of 
23-5  candle  power. 

The  16  ft.  seam  in  the  Barfreston  boring  which  will 
in  all  probability  be  the  first  seam  to  be  worked  at  Tilman- 
stone  is  a  high-class  smokeless  navigation  coal  and  gives 
the  following  analysis : 


Proximate  analysis  (dry  basis) 
Fixed  Carbon  .  .    7007 

Volatile  matter  . .    25-84 

Ash  . .  .  .      2*90 

Sulphur  . .     1-19 

Evaporative  power     . . 
Calorific  power 


Ultimate  analysis. 


Carbon 
Hydrogen 
Ox)rgen 
Nitrogen 

I5-50 
8,323  cals. 


85-69 

523 

4-29 

70 


Ultimate. 

Carbon 

89-72 

Hydrogen 

4'94 

Oxygen 

2-IO 

Nitrogen 

•91 

The  3'  9"  seam  in  the  Woodnesboro'  boring  has  follow- 
ing analysis : — 

Proximate  (dry  basis). 
Fixed  Carbon  ..    77-21 

Volatile  matter         . .    20-46 
Ash  ..      1-55 

Sulphur  . .        -78 

Evaporative  power         16*03 

Calorific  power  8,608  cals. 

The  analyst's  remarks  are  as  follows:— An  ideal  coal 
containing  95  %  of  heat-producing  elements.  This  is  the 
purest  and  finest  coal  that  has  ever  passed  through  my 
hands,  and  can  be  classed  as  super-superlative. 

The  foregoing  analyses  are  sufficient  to  show  that  the 
quality  of  coal  which  may  be  expected  in  this  new  field  is 
as  good  if  not  superior  to  that  met  with  in  any  other  coal- 
field  in  the   world.     The   navigation   steam    coal    should 
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particularly  find  a  ready  and  unlimited  market  at  the 
adjacent  ports  and  for  locomotive  use.  It  is  certainly 
quite  equal  to  the  best  Welsh  coal. 

There  is  a  big  local  market  for  both  gas  and  house 
coal,  and  the  London  market  could  also  be  most  conveni- 
ently supplied  from  this  field. 

The  depth  at  which  workable  coal  is  met  is  by  no 
means  prohibitive,  and  an  almost  unlimited  quantity 
exists  at  less  than  3000  ft.  from  the  surface. 

Bibliography. 

1.  The  Discovery  of  Coal  near  Dover  by  W.  Boyd 
Dawkins,  F.R.S.,  from  Contemporary  Review,  1890. 

2.  The  South-Eastern  Coalfield:  Its  discovery  and 
development  by  Malcolm  Burr,  B.A.,  etc.  {Science  Progress, 
No.  11,  Jan.  1909). 

3.  Memoirs  of  the  Geological  Survey  (England  and 
Wales).  On  the  Mesozoic  rocks  in  some  coal  explorations 
in  Kent  by  G.  W.  Iyamplugh,  F.R.S.,  and  F.  L>  Kitchin, 
M.A.,  Ph.D.,  1911. 

4.  Excursions  (Excerpt  from  Proc.  of  Inst,  of  Mining 
Engineers,  June  1911). 

5.  South-East  Kent  Electric  Power  Co.,  Ltd.  From 
the  Electrical  Review ,  Feb.  16th,  191 2. 

6.  Rapport  sur  le  Bassin  houiller  du  Comte  de  Kent, 
by  A.  Fonville  Ingenieur,  E.C.P. 


Discussion. 

DISCUSSION   ON   Mr.  PELLY'S   PAPER   OX 
-ECONOMICAL   WEIGHBRIDGE." 

Mr.  L.  M.  Chowdhury  : — The  lucid  description  given 
by  Mr.  Pelly  of  this  economical  weighbridge  is  very 
interesting.     I  would,  however,  like  to  know  : — 

(a)  the  cost  of  such  a  weighbridge,  including  that  of 
fitting  it  up  at  a  colliery  siding  ; 

{b)  if  the  different  Railway  Companies  would  allow 
their  engines  to  run  on  such  weighbridges,  and 
whether  the  latter  would  be  strong  enough  to 
withstand  successfully  the  strain  and  stress  of 
the  engines  ; 

(c)  the  mechanism  provided  for   demonstrating  any 

variation  in  deflection  after  an  excessive  weight 
has  passed  over  the  girders  is  very  ingenious ; 
in  such  a  case,  however,  it  would  obviously  be 
necessary  to  alter  the  marks  of  weight  on  the 
board  attached  to  pipe  K  showing  the  position 
of  the  liquid  as  indicative  of  the  weight  on  the 
weighbridge.     How  can  this  be  done  ? 

(d)  would  the  Railway  Companies  undertake  to  weigh 

the  loaded  wagons  before  drawing  them  out  of 
a  siding  ?  It  would  surely  take  a  considerable 
time  to  clear  a  siding  loading  a  large  number 
of  wagons  daily. 
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DISCUSSION   ON   Mr.  McCALE'S   PAPER   ON 
"TWO   UNDERGROUND   FIRES   ATA 
COLLIERY   IN    THE   RANIGANJ 
COAL-FIELD." 

Mr.   H.  G.  Graves  suggested  that  Mr.  McCale  should, 
in  replying,  give  a  brief  account  of  the  present  conditions 
with  particulars  of  anything  that  had  happened  at  the 
places  in  question   since   the   paper   was   written.     With 
regard  to  the  length  of  time  that  elapsed  in  sides  of  work 
and  goaves  before   fire  was    noticed,  he  thought  that  no 
standard  would  be  laid  down  as  there  were  so  many  factors 
in  the  case.     By  the  modern  theories  of  spontaneous  genera- 
tion ,  fire  occurred  when  the  rate  of  heat  generation  exceeded 
that  of  head  dissipation.     Heat  was   generated  inter  alia 
by  slow  oxidation  of  the  carbon  compounds,  and,  in  some 
cases,   of  the    sulphur  and  its  compounds  in  the  coal.     It 
was  also  evolved  during  crushing  and  other  slow  mechanical 
movements.    On  the  other  hand  heat  was  dissipated  and  lost 
by  conduction  and  by  the  cooling  effect  of   air  circulation. 
If  there  was  a  balance  between  the  two  factors,  nothing 
happened,  but  if  the  heat  could  not  get  away  as  fast  as  it 
ought  to  do,  the  result  was  a  fire.     The  time  that  elapsed 
before  visible    combustion    was   a   very   variable   period, 
depending  on  many  factors,  but  once  heating  had  begun, 
it  generally  went  on    at  a   progressively  increasing  rate, 
especially  when  oxidation  was  concerned,  because  combina- 
tion  between    oxygen    and    carbon    quickened    with    the 
temperature  at  points  below  that  of  combustion.     That,  of 
course,  assumed  that  there  was  a  sufficient  supply  of  oxygen , 
so  that  the  action  could  continue ;  otherwise  there  would 
be  heating  to  a  certain  point,  followed  by  cooling   and  no 
fire  would  take  place  until  a  fresh  supply  of  air  started  the 
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heating  over  again.  In  a  mass  of  broken  coal  or  shale,  the 
combustion  has  a  tendency  to  start  a  little  below  the  surface, 
where  the  supply  of  fresh  air  was  sufficient  to  maintain  the 
oxidation,  but  insufficient  to  give  adequate  cooling.  On 
the  surface,  at  least  at  first,  the  effect  of  radiation  and  the 
cooling  action  of  surrounding  air  prevents  the  local  heating. 
Further,  inside  the  heap,  where  the  air  does  not  circulate 
so  freely,  the  oxygen  gets  used  up  and  heating  does  not 
proceed.  As  the  intermediate  layer  gets  hotter,  the  speed 
of  oxidation  increases  and  this  increased  heat  reacts  on  the 
draught,  brings  in  fresh  air  until  finally  the  layer  is  on  the 
point  of  bursting  into  flame.  Then  the  fire  spreads  rapidly 
and  can  only  be  stopped  by  cutting  off  the  air  supply 
entirely.  If  the  place  is  opened  up  so  that  air  can  enter, 
nothing  can  be  done  except  to  wet  it  down  or  dig  out  the 
fire.  The  question  of  time,  therefore,  is  really  one  of 
ventilation  and  speed  of  working,  which  differ  for  every 
particular  class  of  coal. 

Fire  caused  by  friction  or  sparking  when  the  coal 
crushes  somewhat  suddenly  is  in  a  different  category  and 
probably  seldom  occurs. 

Mr.  E.  H.  Roberton  said  that  the  apparent  paradox 
of  the  chickens  on  some  occasions  being  affected  by  gas 
before  the  men,  and  on  other  occasions  the  men  being 
affected  first,  might  be  explained  by  the  nature  of  the 
noxious  gas  and  the  position  of  the  chickens.  The  chickens 
would  be  on  the  floor,  or  possibly  in  a  man's  hand  well 
below  the  level  of  his  face.  If,  then,  the  noxious  gas  were 
carbon  dioxide  (C02)  this,  being  heavier  than  air,  would 
affect  the  chickens  well  before  it  would  affect  the  man.  If, 
however,  the  gas  were  carbon  monoxide  (CO),  which  is 
lighter  than  air,  it  is  imaginable  that  the  man's  head  might 
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be  in  a  slight  mixture  of  this,  sufficient  to  affect  him,  while 
the  chickens  would  be  out  of  it. 

Mr.  L.  M.  Chowdhuri  said  that  in  Mr.  McCale's  paper, 
it  was  stated  that  the  period  of  incubation  of  the  Disher- 
garh  seam  of  coal  is  something  like  eighteen  months  to  two 
years.  This  is  evidently  the  time  required  for  the  purpose 
when  the  coal  is  subjected  to  the  pressure  of  the  superin- 
cumbent strata  in  goaves.  If  this  conclusion  is  correct, 
he  would  like  to  know  the  time  it  takes  to  fire  when  stacked 
in  heaps  of  various  sizes  in  ventilated  and  unventilated 
parts  of  the  mine,  as  also  in  the  open.  From  his  experience 
of  the  Chara  seam  in  the  same  coal-field,  he  could  say  that 
slack  and  dust  stacked  in  heaps  of  five  feet  and  above,  in 
the  open,  were  found  to  be  on  fire  in  about  four  months, 
while  mixed  coal  from  a  main  gallery  heaped  in  an  unventi- 
lated part  of  the  mine  was  found  to  be  hot  in  about  a 
month  and  a  half.  It  was  also  noticed  that  the  large 
the  stacks,  the  less  the  period  of  incubation. 

Mr.  McCALE'S  REPLY. 

I  am  much  obliged  for  the  kind  way  in  which  my 
paper  has  been  received. 

Mr.  Adamson's  observation,  regarding  the  fire  at 
Barari,  that  it  originated  in  the  carbonaceous  shale  roof 
immediately  above  the  coal  seam,  could  not  be  applied  to 
the  case  of  the  fires  at  Barmondia  mine.  The  shaly  sand- 
stone roof  overlying  the  Deshergarh  seam  is  not  capable  of 
yielding  hydrocarbons  of  lower  ignition  temperature  than 
the  coal  itself.  The  origin  of  the  Barmondia  fires  must  be 
attributed  chiefly  to  the  oxidation  of  coal. 

Unlike  Mr.  Walsh  I  do  not  agree  that  the  antiquated 
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system  of  reducing  the  pillars,  without  complete  extraction, 
would  yield  90  per  cent  of  the  coal — a  similar  percentage  to 
that  recovered  at  Barmondia.  Experience  of  an  up-to-date 
method  of  pillar  extraction  tells  a  different  tale. 

Messrs.  E.  H.  Roberton  and  R.  R.  Simpson  referred  to 
the  use  of  chickens.  For  inspection  work  the  chicken  is 
carried  as  nearly  as  possible  at  the  level  of  the  mouth  and 
nostrils  of  the  carrier,  but  where  men  are  working,  the 
chicken  is  placed  about  midway  between  the  roof  and  floor ; 
a  lamp  is  kept  near  the  floor  to  indicate  the  presence 
of  CO,. 

In  my  opinion  chickens  are  not  reliable  for  rescue  or 
exploring  operations.  On  several  occasions  the  canary  has 
proved  to  be  the  safest  and  most  reliable  bird  for  rescue 
work. 

As  regards  Mr.  Graves'  suggestion,  I  would  mention 
that  the  paper  was  written  subsequent  to  the  abandonment 
of  the  mine  in  which  the  fires  occurred.  Under  the  heading 
of  "Incubation  Period",  Mr.  Graves  will  observe  that  a 
brief  account  is  given  of  what  happened  from  the  time  the 
fire  areas  were  shut  off  until  the  colliery  was  closed  down 
altogether. 

Mr.  Graves  has  referred  to  heaps  of  broken  coal  and 
shale  heating  up  a  little  below  the  surface.  My  experience 
of  dust  heaps  about  12  to  15  feet  high  and  higher  is  that  at 
about  2  to  3  feet  from  the  surface  the  dust  has  been  almost 
at  ignition  point  and  the  dust  lower  in  the  heap  moist  and 
not  very  hot.  In  the  case  of  large  coal  heaps  the  bottom 
part  has  fired  first. 

Regarding  Mr.  Chowdhuri's  comments,  I  think  the 
greater  part  of  the  information  asked  for  calls  for  experiment . 
Large  stacks  of  coal  liable  to  ignite  spontaneously  will  fire 
more  quickly  than  stacks  of  smaller  size. 
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DISCUSSION  ON  Mr.  E.  C.  AGABEG'S  PAPER  ON 
"LABOUR  IN  BENGAL  COAL  MINES." 

The  President  opened  the  discussion  and  said  that  the 
paper  was  a  very  practical  and  useful  one,  especially  as  it 
was  the  outcome  of  the  author's  long  experience  in  working 
with  natives  in  Bengal  Coal  Mines. 

Mr.  G.  F.  Adams  pointed  out  that  the  labour  difficulty 
was  more  acute  in  the  Raniganj  coal-field  than  in  Jharia, 
and  that  with  deep  sinkings  in  the  former  the  difficulty 
would  be  greater  in  the  future;  it  could  hardly  be  said  that 
any  organized  system  of  recruiting  had  been  attempted , 
and  he  asked  members  present  to  give  the  meeting  some 
information  regarding  the  housing  of  labour,  as  certain 
' '  Jats ' '  prefer  pucca  houses  and  others  like  kutcha  detached 
houses. 

Mr.  E.  S.  Bennertz  said  that  some  15  years  ago  a  hut 
12'  x  12'  could  be  built  for  Rs.  15;  the  mud  walls  cost 
Rs.  3,  thatching  Rs.  5  and  timber  Rs.  7  ;  as  the  number  of 
such  huts  increased  the  cost  of  putting  them  up  increased 
also,  and  that  now  the  same  hut  could  not  be  even  thatched 
for  Rs.  15. 

Until  about  three  years  ago  there  were  on  Kusunda 
Colliery  only  kutcha  huts,  either  mud  walls  with  thatch  or 
kutcha-pucca  walls  with  country  tiles.  He  built  200  pucca 
houses  with  arched  roofs  and  verandahs,  but  the  labour 
would  not  take  to  them  readily.  He  also  built  some  lines 
of  huts  of  the  type  ' '  C  "  of  his  sketch ,  and  these  were  very 
reluctantly  occupied  ;  he  found,  however,  that  the  chief 
reason  for  not  taking  to  these  was  the  absence  of  a 
verandah,  or  cooking  space,  and  he  then  decided  to  build 
a  block  of  huts  of  the  type   "A. '       These  were  eagerly 
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occupied  by  the  permanent  settlers  and  he  had  since  kept 
to  this  design.  He  has  also  built  one  or  two  blocks  of  the 
type  "B."  All  three  types  are  in  blocks  of  10  rooms 
each. 


k-^4 


DOOR 


TYPE.  A 


PLAN 


__-J 

DOO*    / 


TILED      VERANDAH 


C.I.SHEETS 


ELEVATION 


SIDE  VIEW 

Type  "  A."  Cost  Rs.  45  per  room.  Size  of  rooms 
inside  lo'xj'-g".  Cooking  space  or  verandah  io'xq'. 
Floors,  a  brick-on-edge  set  in  mud.  Masonry  kutcha- 
pucca.  Flush  pointing.  Parapets  plastered  with  lime 
mortar.  Centre  wall  11  ft.  high.  Front  walls  8ft.  high. 
Rooms  covered   with   corrugated    sheets.     Cooking    space 
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covered  with  country  tiles  on  bamboo  frames.  Door 
arched,  2  ft.  wide,  5  ft.  high.  Rccms  ventilated  by  ordi- 
nary pigeon-hole  openings. 

TYPE    B. 
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Type  "B."  Cost  Rs.  40  per  room.  Size  of  room 
inside.  10'  X7'-9".  Cooking  space  or  verandah,  5  ft.  wide, 
along  the  whole  length  of  the  huts.  Brickwork  kutcha- 
pucca  and  parapets  plastered  with  lime  mortar.  Front 
wall  10  ft.  high.  Back  wall  7  ft.  high.  Rooms  covered 
with  ccrrugated  sheets.  Verandah  covered  with  country 
tiles  on  bamboo  frames.  Doors  arched,  2  ft.  wide,  5  ft. 
high.     Rooms  ventilated  by  ordinary  pigeon-hole  openings. 
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TYPE  C. 
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Type  f<  C."  Cost  Rs.  35  per  room.  These  are  gene- 
rally taken  up  by  the  floating  labour.  In  the  centre  wall 
the  topmost  layer  is  a  brick-on-edge,  and  every  third  brick 
has  been  left  out  for  ventilation. 

He  noticed  that  Mr.  Agabeg  had  not  mentioned  a  type 
of  labour  which  was  very  much  in  evidence  in  that  district, 
viz.  the  Jolah,  a  jot  of  Mahomedan,  chiefly  employed  in 
coke-making.  He  said  that  a  large  number  of  them  had 
taken  to  underground  work  also,  and  were  employed  at 
Kusunda  driving  galleries  on  footage.  His  masons  are  also 
recruited  from  amongst  Jolahs. 


Mr.  J.S.  Kean  said  that  he  built  pucca  houses  in  rows, 
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with  arched  roofs,  and  rooms  io'  x  io'  with  a  5  ft.  veran- 
dah, costing  about  Rs.  100  per  room.  He  found  the  great 
advantage  of  this  style  of  house  to  be  the  absence  of  the 
annual  repair  bill. 

Mr.  E.G.  Seth  Sam  pointed  out  that  the  paper  dealt 
rather  with  the  Raniganj  district  than  with  Jharia,  and 
that  the  t}^pe  of  detached  hut  with  a  tiled  roof  quoted  was 
usually  occupied  by  the  Santhal  miner ;  he  was  not  greatly 
in  favour  of  corrugated  sheet  roofs  as  he  had  found  them 
deteriorate  quickly  when  fires  were  lit  inside  the  rooms. 

Mr.  H.  M.  Bull  said  that  he  now  built  only  pucca 
houses  with  arched  roof,  as  they  were  permanent;  he  made 
the  rooms  0/  x  10',  each  room  having  a  5  feet  verandah; 
floors  of  beaten  earth;  cost  per  room  about  Rs.  80.  He 
had  no  difficulty  in  getting  labour  to  live  in  that  style  of 
house. 

Mr.  R.  G.  M.  Bathgate  said  that  there  was  no  doubt 
the  first  cost  of  dhowras  with  pucca  arched  roofs  was  much 
more  than  that  of  tiled  or  thatched  houses,  but  that  their 
permanency  and  the  merely  nominal  cost  of  repairs  was  a 
distinct  advantage  in  their  favour.  He  built  as  an  experi- 
ment a  row  of  arched  huts  nearly  9  years  ago,  and  as  far 
as  he  knew,  nothing  had  been  spent  on  repairs  since. 

The  President  remarked  that  for  the  housing  of  labour 
16  or  17  years  ago  detached  tiled  or  thatched  huts  were 
predominant .  Such  huts  were  very  soon  connected  together 
by  the  miners  as  their  families  increased,  the  outcome  of 
this  being  that  Managers  built  their  huts  in  ranges,  thus 
reducing  the  cost  per  unit. 
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He  further  said  that  the  annual  cost  of  repairs  had 
induced  him  to  try  the  experiment  of  arched  huts  in  ranges, 
and  he  built  two  such  ranges, — each  room  measuring 
12'  X  io',  with  a  single  brick  arched  roof,  at  a  cost  of  Rs  42  to 
45 ;  this  style  of  hut  had  been  improved  by  adding  a  veran- 
dah. It  was  rather  interesting  to  look  back  at  the  ordinary 
vallagesof  18  years  ago  and  to  compare  the  housing  accom- 
modation then  with  that  of  the  present  day;  puccaor  tiled 
houses  were  then  very  rare,  whereas  now  they  were  numerous 
and  becoming  more  so  every  day.  They  might  therefore 
take  it  that  the  native  would  be  glad  to  have  built  for 
them  what  he  was  building  for  himself. 

Regarding  Raniganj  tiles,  his  experience  had  been  that 
even  when  wired  on,  the  coolies  cut  the  wire  so  as  to  raise 
a  few  tiles  to  let  out  the  smoke,  with  the  result  that  damage 
was  done  in  storms. 

DISCUSSION   ON   Mr.   E.   S.  TARLTON'S   PAPER 

ON    "  TRANSPORT   AND   SCREENING    OF 

COAL   AT  SALTORE   COLLIERY." 

The  President  opened  the  discussion  by  saying  that  the 
ropeway  was  in  his  opinion  the  right  thing  in  the  right  place, 
overcoming  a  difficulty  that  could  not  easily  be  dealt  with 
in  any  other  way ;  the  cost  per  ton  seemed  to  him  to  be 
rather  low,  and  he  would  be  glad  to  hear  how  the  estimate 
compared  with  actual  practice. 

In  regard  to  the  Screening  plant  it  would  be  interesting 
if  any  member  could  give  the  cost  of  a  plant  of  the  travel- 
ling table  type  erected  in  this  country,  for  the  purpose  of 
comparison  with  the  cost  of  this  plant. 

As  to  the  size  given  for  steam  coal  {"  anything  above 
if  inch  "),  he  would  be  glad  to  know  whether  there  was 
any  special  reason  for  the  mesh  being  so  large. 
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Mr.  J .  S.  Kean  said  that  the  Kustore  screening  plant 
had  cost  about  Rs.  15,000,  but  the  irregular  supply  of 
wagons  added  to  the  cost  of  working. 

Mr.  Bennertz  thought  that  the  steam-coal  sizes  were 
misleading,  and  remarked  on  the  difficulty  of  loading 
covered  wagons  over  a  screen  ;  he  found  from  an  experi- 
ment he  had  made,  that  it  took  50  minutes  to  load  one. 

Mr.  G.  F .  Adams  remarked  that  when  on  a  visit  to 
Saltore  there  had  been  some  trpuble  with  the  splice  in  the 
rope  opening  out,  and  Mr.  Tarlton  had  to  put  in  a  new 
splice  himself.  He  also  referred  to  the  time  required  to 
load  a  rake  of  wagons,  also  the  actual  coal  consumption  on 
the  working  of  the  whole  plant,  and  said  that  perhaps  Mr. 
Tarlton  would  give  some  information  on  these  points. 

Mr.  R.  G.  M.  Bathgate  drew  attention  to  the  estimated 
life  of  the  rope,  namely  14  years,  and  said  that  it  was  his 
opinion  that  the  rope  in  practice  would  wear  out  within 
that  time. 

Mr.  E.  S.  Tarlton  then  briefly  replied.  He  said  that 
the  plant  was  designed  to  screen  rubble  f-  "  x  if  ",  as  there 
was  a  good  market  for  rubble  of  that  size.  It  was  possible 
to  load  a  rake  of  50  open  wagons  in  10  hours. 

With  reference  to  the  renewal  of  the  splice  in  the  rope, 
the  maker  guaranteed  the  rope  for  2  years,  but  as  he  had 
not  been  satisfied  with  the  splice  from  the  first  he  had  had 
it  cut  out  and  600  feet  of  new  rope  spliced  in. 

It  might  appear  incredible  that  the  rope  should  last 
14  years,  but  if  the  very  small  length  of  rubbing  surface 
the  rope  had   to   meet   in  one  revolution,  were  taken  into 
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consideration ,  it  should  last  the  maximum  time  that  he  had 
calculated. 

Regarding  the  coal  consumption,  he  said  that  it  was 
his  intention  later  to  read  a  paper  on  coal  consumption  on 
a  colliery. 
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Fig.  7. — General  view  of    Snowdown  Colliery. 


Fig.  8. — No.  2  Pit,  Snowdown  Colliery. 
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FlG.  9. — Workmen  constructing  new  chimney  at  Snowdown  Colliery. 


Fig   10. — Tifmanstone  Pithead. 
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Fig.  ii. — Boiler  Plant.     Tilmanstone. 
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